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‘ditortal Comments 
n Malmo. Phe present props 
; e | 
; e subject of our leading article and illustrated Supplement ndeed, tl 
-" month is the third of the three leading seaport towns In national det 
; Sweden. Malm6é ranks next in importance to Gothenburs nad pownel 
ch has been described in our issue of February last nd the experience of Mar lf 
0 stands on the eastern shore of the Sound opposite Copenhagen the Anglo-Ame! ( . Mi ( 
ft Which it is distant not more than 16 miles. This proximity endangerec 
- ¢ Danish peninsula and archipelago, and in a lesser degree t Purtleet 
rermany, to which there is a_ train ferry, influence the f the amendes 
trond of the trade of Malmé, though a large nd important : 
este: ak i bile he tek lin The Belfast Airport. 
listorical records of the place date back to the middle of the Thi Opel > 
] century, and during the palmy days of the Hanseath Vhicn Wil Ue I It | H 
] le, it enjoyed considerable prosperity, being the most. in One! t t rat 
nt commercial town on the Sound Phen in the 16t nd Of the powers 
l centuries it ceased to flourish, and a large part of its trade e Beltast H ‘ 
| lost owing to the decay of the herring fisheri nad the ( eal 
petition of its Danish neighbour, Copenhagen. The ente1 prise the ve expend I £60,000 
' of Frans Suell, a local merchant, did much to resuscitate rm matio drain re rat I the ( 
fortunes of the place, and he was the initiator of its harbour Dow! de of the Rivet n, t thet th t rect 
mmodation, which at the present day has attained impor fine hangar and appurtenant bu H 
dimensions opportunity of inspecti the structur 
is interesting to note as a link with English—or perhaps Con Misslone! el c 
re strictly, Scottish-——history, that the town was the place of undertaking ! 
l risonment of the Earl of Bothwell for some time after 1573 Phe airport Is a\ lable bot 1or se ( qd 101 
| will be recalled that Bothwell was the reckless and dete Phe de velopment OL site lor t I reralt I 
mined suitor of the unhappy Mary, Queen of Scots, as she is @reas Is becoming feature Of 1 Cl 
familiarly known, and the probable murderer of her first port authorities will obvie e cern the! 
husband, the Earl of Darnley. After the episode of the crime increasing degree with tl I I lal 
juestion and his marriage to Mary, he was defeated at 5 : 
Carberry Hill by the Scottish Lords, compelled to flee, captured German Inland Waterway Traffic. 
on t Danish warship and taken to Copenhagen, whence he was From the report on the develop { { ¢ 
removed to Malmé. His prison was the citadel, which still ways in 1937, whi 
exists, though its use has degenerated to less warlike purposes the courtesy of Ministerialrat Herr | Li tf the R 
\s an important manufacturing and industrial centre, with a verkehrministerium, Bet { that the ( 
le range of transport to the neighbouring countries, Malmé iuthorities are continuil to pursu 
n a fortunate position to develop its trade, and our readers programme in the exte! 
| be interested to read the account of — the port nd its routes Ch Poli Cl 
tivities, which will be found elsewhere in this issu simultaneous vith the t! t ‘ rm 
has been 2) ou ‘ 
Petroleum Depots in the Thames. Che year 1937 was fact. quite rospere 
The location of oil storage sites and the accommodation to respect, the former pr f res of 1929 o 
issigned for oil tankers in ports are always matters for serious nd an increase of somet I 10 cl ( 
sideration by the authorities concerned, and the obvious last year’s retu 
ponsibility of the latter is to provide such segregation as will In regard to the operat ot thes tel 
iid the possibility of a serious conflagration. At the present stated that ther tend te ! the incre 
we, the Port of London Authority announce their intention of | Mechanical power an n part ! ver-drive 
plying to the Minister of Transport for confirmation of In this respect, Br 
vended bye-laws, the effect of which will be to permit the much reliance is still place ! ( 
ding and discharging of petroleum spirit as far up the rive methods of tractior I IT l | 
Purfleet, which is some fifteen miles higher than the present banks of many ater 
iting point at Mucking, heavy-oil tankers being already adapted for the introduction of mee 
owed to proceed to the upper boundary. The step is believed — they suitably protected to withstand the vy duces 
be linked up with a proposal ol the Anglo-American Oil speed propulsion It reerettadle OWCVCO! { t I 
mpany to provide riverside facilities for handling petroleum — backs should be allowed to exe 
jirit at Purfleet, where there is an important storage depot development of Britis! lan ter-borne  trafhy 
it it emanates essentially from the British Government who  languishes despite the ttention v bee t 
e desirous of bringing supplies nearer the city in connection matter during past decade by Roy ( mi ( nd D 
th measures of national defence Ihe alteration has been mental Committees I he ow nd tat efforts of the 
ooted before and has been rejected in view, inter alia, of the ties to deal with the cumbrous nit nvolved problet I 
sk of collision in a narrow waterway with the danger of a British Canal system, while nderstandable eno 
ijor disaster in the event of a tanker catching fire and dis the difficulties which have to be surmounted, dos 
ersing a film of burning oil to be carried upstream by the tide ereatly to the credit of British enterprise and initiatiy It 
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a matter of growing and serious concern that things are. still 
allowed to drift without any attempt at putting into execution 
plans which have been formulated in competent Guarters and 
have been put forward with the endorsement of official 
approval. 


Port Emergency Committees. 


In the early part of last month, during the course of the 
debate in the House of Commons on the Government’s Defence 
programme, Sir Thomas Inskip, the Minister for the Co- 
ordination of Defence, made a welcome and reassuring state- 
ment in reference to the arrangements for dealing with port 
traffic in time of war. Attention has previously been drawn in 
this Journal to the chaos which prevailed during the Great War, 
and it has been pointed out how essential it is that due regard 
should be paid to the economic and trading requirements of the 
country no less than to the military needs of a campaign. It 
will be learned with relief that competent Port Emergency Com- 
mittees have been set up at 45 of the principal British commer- 
cial ports, consisting of representatives of the respective port 
authorities, coastwise shipping, home trade and overseas ship- 
ping interests, together with representatives of the railways, 
road users, general trades and canals. The comprehensive 
character of these committees is all that can be desired, and it 
is only necessary that proper consideration should be given to 
their advice by the military authorities (who, presumably, will 
be in supreme command in the event of hostilities) to ensure a 
sufficient flow of commodities through the ports without detri- 
ment to the movement of troops and armaments. Indeed, Sir 
Thomas went so far as to express himself in unmistakable 
terms. 

He said that the Government had determined on one principle 
which he commended to the House, viz., that even in war time, 
the port authorities must continue to exercise their normal con- 
trol. When he spoke of normal control, he meant that it would 
be impracticable to substitute a new authority for those familiar 
with the local conditions, and what was needed, of course, was 
a proper consideration of the increased demands that might be 
made upon the ports in question. ‘‘ Was there enough quay 
Was the rolling stock likely to be adequate? Were the 
railway sidings laid out in a proper way? Was labour likely to 
te forthcoming? The whole of these necessities had been borne 
in mind, and calculations had been made which enabled him to 
say that when the arrangements as a whole had been made in 
the ports there was capacity there to handle any traffic that 
might be diverted.’’ He added that no doubt a good deal of 
traffic would have to be diverted from the East Coast to West 
Coast ports. 

From this, Sir Thomas went on to speak about the efficiency 
of the merchant service and its capacity to deal with the 
national trade and, in particular, the food-carrying — services 
during the prevalence of war-time conditions, and he quoted 
from a report of the Liverpool Steamship Owners’ Association 
a statement to the effect that ‘‘ having regard to the increase in 
carrying power resulting from improved methods of construc- 
tion, there is no reason to think that the present-day British 
Mercantile Marine is any less an efficient cargo-carrying instru- 
ment than it was in 1914.’’ Coming from an_ authoritative 
source, this assurance would carry complete conviction were it 
not that a shipping Journal has recently published figures to 
show that the present gross tonnage of the British cargo and 
passenger fleet is nearly four millions less than it was in 1914, 
while the corresponding tonnage of vessels owned by other 
countries has risen by thirteen million tons. Ignoring this 
discrepancy, the contention may be urged, of course, that in 
view of the pronounced increase in foreign tonnage, there would 
be less likelihood of a heavy demand on this country to supply 
the deficiencies of its allies, which were only too obvious in the 
last war and threw a great strain on the shipping resources of 
Great Britain. Yet there is still a counter argument. During 
the war the shipping tonnage of certain neutral countries was 
requisitioned by Great Britain and paid for by supplies of bunker 
coal. The immense development of Diesel oil propulsion in 
Scandinavia and Holland, from which these shipping auxiliaries 
were chiefly drawn, makes bunker coal relatively of little value 
now for bargaining purposes. 

While the situation as explained by Sir Thomas Inskip is 
satisfactory at the present time, the nation must not be allowed 
to lull itself into complacency and a false sense of security. The 
arrangements, enterprisingly undertaken and efficiently begun, 
must be perfected and extended, for there is still abundant scope 
for a continuance of effort in the safeguarding of trade and food 
supplies in time of war. The questions of storage and of inland 
transport are no less important than the efficient operation of 
ports. And here again we may be permitted to remind our 
readers of the plea which has been urged for action on the part 
of the Government in reviving and extending the use of British 
canals and inland waterways. We would direct their attention 
to the preceding comment on the progress made in the develop- 
ment of German waterways. 
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Estuarial Obstructions. 


In a remarkable Paper contributed to the Institution of Civil 
Engineers on February 8th, Professor A. H. Gibson set out the 
results of his investigations by means of models into the effect 
ot bridge pliers and other obstructions on the tidal levels in an 
estuary. ‘fhe Paper is being reproduced elsewhere in this issue 
and we commend it to the attention of our readers, for it calls 
for the careful consideration of all who have to deal with the 
problem of interference with tidal and river flow 
tional works. The startling conclusion arrived at by Professor 
Gibson is that, in spite of all preconceived ideas on the subject 
‘the experimental results indicate that an increased construc- 
tion of the waterway in a tidal estuary does not 
involve a diminution in the volume entering and leaving th 
upper estuary tide. On the contrary, in estuaries of the type and 
proportions examined, a constriction of section up to a certain 
point increases the level of high water at all points above the 
constriction and increases the volume entering and_ leaving.” 
This is a hard saying, and it has been received, not unnatur 
with a good deal of scepticism. It seems a direct contradict 


construc- 


necess ly 


of what common sense and experience would appear to indic ate 
and, indeed, the matter can hardly be left without further con- 
firmation and an explanation of the apparent anomaly 


Professor Gibson’s experiments were, of course, limited in sco). 
and were confined to cases of rivers, such as the Severn (with 
which nobody is more familiar than Professor Gibson hims« |f) 
and the Dee, where the proposed obstructions were of « 
siderable extent, i.e., of the order of upwards of 50 or 60 jer 
cent. That such important constrictions of the waterway should 
lead to the results stated would appear to involve a surpris 
increase in current velocity, which in the absence of a reason 
able explanation can only be accepted with reserve. Our read: rs 
will welcome some further enlightenment on the subject 


The St. Lawrence Ship Channel. 


The decision of the Canadian Government to continue 
work of deepening the bed of the St. Lawrence River so as to 
afford a navigable channel for shipping, 35-ft. deep, from 
Montreal to the sea, has been welcomed in Canadian shipp 
circles. The original dredging programme was based on ( 
low-water datum of 1897, but the fall in level by 2-ft. in 1934 
had materially altered its value, and the intention of th 
Government now is to follow the majority recommendation of 
the Water Levels Board and provide a 35-ft. channel based 
extreme low-water level. 

The improvement of this great shipping route penetrating rig|it 
into the heart of the Dominion is a matter of interest to all 
engaged in promoting the development of navigation, and p 
ticularly to the ports of Montreal and Quebec, the important 
commercial centres on the banks of the waterway in question 


Hull Port Administration. 


The movement expressive of dissatisfaction with the alleged 
present lack of policy in port development by the London a 
North Eastern Railway Company, commented upon in « 
preceding issue, was the subject of further discussion by t 
Council of the Hull Chamber of Commerce and Shipping 
their meeting in March. Strong dissent was expressed on beh 
of the timber trade to the proposal to promote the creation 
an independent port authority, and this view was also support: 
by representatives of the grain trade and the fruit trade. 
the end it was decided to set up a sub-committee of the Coun 
cons:sting of two representatives from each section of tl 
Chamber ‘‘ to consider the existing facilities and accommoc 
tion of the port, with a view to improvement.”’ 

It is clear that the proposal to disturb the existing admin 
trative authority of the port does not command the substant 
support of the Chamber and, indeed, some will feel that t! 
strictures passed by individuals on the Railway Company wet 
hardly justified in view of the activity the latter have display: 
in recent years in a number of directions. As we pointed out 
our previous comment, the Railway Company have effected 
number of notable improvements and extensions of accomm« 
dation at the port, and though perhaps the desires and expect 
tions of all the various trades have not been fully met, y 
there is sufficient evidence to show that the Company are aliy 
to the needs of the port and their own responsibilities int! 
matter. 


Port of Barranquilla. 


In the leading article last month it was stated that the firm « 
Sir Alexander Gibb and Partners was represented on the site b 
Mr. Hugh Beaver, one of the partners. We have sin 
been informed that the firm’s representative in Colomb 
responsible for various stages of the works on the Magdalen 
River and Port of Barranquilla have been the late Col. P. R 
Warren, M.Inst.C.E., the late Mr. F. W. H. Stileman 
M.Inst.C.E., and over the last three and a half years durin 
which the bulk of the work has been done, Major P. H 
Thorne, M.C., M.Inst.C.E. 
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The Port of Malmo 


General 


HE City of Malmo is situated 


the Sound, well known. to 


seafaring people as the natural 


gatewa\ between the North 
d the Baltic. On account of 
strategic position, Malm6é_ has risen 


become one of the most prominent ports 


( the North. 


\t present the population of Malmé 
mbers about 145,000—the city being 


thriving centre of a hinterland 


h agricultural and industrial develop 





nent, with a close network of railroads 
splendid highways 
Historical 
\lihough = tl city celebrated — her 
lredth anniversary in 1919, she has 
In possession Cf a harboul Or I! 
qd rter oO I ( ( 
until 1775 vas. the = first 
oritv ’’ established the Soci 
S vy presided over by Frans S 
uls the oldest iarbo bas 
| oul 
0 1775 the « me of commu 
\ ( Were I oh Vhiee ed ( rts l on 
( d ashort method which obviously 
1¢ lat ral coast contormation 
| ) h ( D4 devel px lo \\ ol 
Ss ) water outside the med | tor 
ver of glacial clay with a thickness « 
( limestone bed The tormation of 
| onsisted in dredging and reclamatio1 
struction of quays and other facilities for 
1e Work commenced by the first Harbour 
( ed on incessantly nd has up to pi 
t creation of ; large number of | sins 
toial length of quays of over 5 mile 


t 100 acTes, 
Administration 


Like the Majority of Swedish ports 


1 } , ' , : , 
( ed and operated under the jurisdiction 


prising 10 members, one of them being 


members are appointed by the Cit 
period of four years. 


[he management of the Custems Por 
] 


General Manager, appointed by and undet 
Harbour Board. There are three administrativ 


t 


e Technical Department under the Chief 





Interior View of Quay Shed. 





A Thriving Swedish Seaport 


By G. EDLUND, General Manager of the Port 











ty Council and 











urapet West of Main Entrance Channel 


I i 
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be t ength of over 50 kile 
metre d } dire onnectic with 
the stat R I \ tive stem 
Is ¢ rate 


The Central Harbour 


Harb ( ( e sout te 
the Ne Harbour ti rds_ the th 
to the Inner Hart I lt south-« erly 
cirecti ~ 4 t panne D 
lift-bridge eads t ree most re 
basin, the so-called Shipyard Basit 

The New Harbour was cempleted in 
1903, and has a dept ol 23-tt nd a 
breadth of 500-ft It is built with quay 
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Quayside of Free Port. 
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Port of Malmo —continued 


walls of mass concrete, excepting the south-westerly quay 
which consists of a wooden bulwark supporting a concrete wall. 

In the middle of the basin are located three moorings. 

On the south-westerly quay of the New Harbour are situated 
a number of warehouses served by four electric cranes of 2 tons 
and three cranes of 3 tons lifting capacity, all movable. There 
is also erected one fixed electric crane of 15 tons lifting capacity. 

On the south quay of the New Harbour basin goods generally 
are conveyed from ships directly to railroad cars or lorries. 
For this purpose, there are available two electric cranes of 3 tons 
lifting capacity and one crane to lift 5 tons. 

On the north-easterly quay of this basin are located the coal 
depots of the Sydkraft power company, of the city gas works 
ind of four private firms: A’ B_  Skaneimporten Kolkoks, 








eer 


The above-mentioned Shipyard Basin has a depth ot 23-ft 


As its name indicates, the shipyard and mechanical works of 
Kockums Mekaniska Verkstads A B are situated on this basin 
At the Kockums Shipyard there is a steel sheet piling quay witl 
a length of 600-ft. and a giant hammer crane capable of dealing 
with lifts of 80 tons. 

Within easy teach from the shipyard there are two dry docks 
the smaller of which can take vessels 205-ft. long, and r 
larger, vessels with lengths to 523-ft These dry docks are 
both municipally owned, the larger one being, however, lease 
to the shipyard. 

On the eastern quay of this | n is situated the coal con 


ranes, two 


pany, A’/B Kolkompaniet, who possess three bridge er: 
lifting 6 tons and one 4 tons 

















Aerial View of the Harbour. 


A. Johnson & Co., Ernst Thestrup and A/B A. Scholander & 
Co. The coal and coke imported by these firms are unloaded 
by means of five bridge cranes with lifting capacities varying 
from 4 to 6 tons, These firms are also engaged in the business 
of coal bunkering. 

In direct communication with the Outer Harbour lies towards 
south the older Inner Harbour with a depth of 17-ft., connected 
with a system of basins and canals for smaller craft. 

The regular traffic to and from Denmark is wholly dealt with 
in the Central Harbour. The passenger vessels of the Oresund 
Steamship Co. have their berthing places on the east quay of 
the Inner Harbour and the steam-ferries of the Swedish and 
Danish State Railways berth in the New Harbour, just east of 
the pier separating these two basins. 

This pier has been allocated to the new three-storey building 
for cold storage and testing of export butter, recently erected 
on the pier. The bottom floor of the building is used as a 
warehouse. The maximum output from the butter cold storage 
mounts to 600 tons, equalling 12,000 kegs of butter a week. 

The west quay of the Butter Export Pier is constructed with 
steel sheet piling. The quay has a length of 670-ft. and a 
depth of water of 23-ft. On this quay there is placed one 
electric crane of 13 tons lifting capacity, and there will shortly 
be erected a new 6-ton crane, built on the level-luffing system. 

At the southern end of the Inner Harbour is situated on the 
east side the Custom House, and on the west side the building 
of the Harbour Authority. 

Further to the north, on the west side of this basin, there is 
located a one-storey warehouse, Hjailmaremagasinet, with two 
level-luffing cranes of 3 to 5 tons lifting capacity. 

The system of quay construction in the Inner Harbour is 
shown in the Supplement. 


On the southern quay of the Shipyard Basin is located the 
large grain mill, belonging to the Malmé Stora Valskvarn This 
company owns a grain elevator capable of dealing with 640 
tons per day. 


Petroleum Harbour 


The west side of the Outer Harbour is formed by the old 
Petroleum quay. Here are the oil depots belonging to Texaco 
and Standard Oil Co. 

West of the entrance channel and outside the pier heads of 
the Outer Harbour land has been reclaimed for a new petro 
leum harbour, being a direct extension of the present petroleum 
grounds. On this new site the oil depot and bunker station of 
Skanditank and the oil bunker depot of Alfred Olsen & Co 
have been erected. 

The above-mentioned firm A’B Kolkompaniet also works a 
coal bunker plant on this site. They own one bridge-crane with 
travelling grab and a lifting capacity of 4 tons, and one full 
portal crane with grab and a capacity likewise of 4 tons 

Ihe bunkering of vessels takes place at 11 dolphins spaced 
along 700-ft. of the east side of the reclaimed area. Maximum 
draft for bunkering vessels is at present 24-ft., but plans are 
proposed for a petroleum dock with accommodation for vessels 
up to 30-ft. draught. 


Industrial Harbour 


The Industrial Harbour is the most easterly part of the har 
bour, and consists of an outer swinging basin leading into 
another recently constructed Basin number 1. The plan of the 
harbour shows provision for future extensions with four more 


basins. 
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Port of Malmo—continued 


At present the Industrial Harbour has a quayage of about 
3,600-ft. and a depth of water of 23-ft. In this harbour 
building lots are available for various industries. On the quay 
are located three travelling electric cranes and one electric 


bridge crane, all with grabs. The bridge crane has a lifting 
capacity of 6.5 tons, and the portal cranes 6 tons. Two of 
them are owned by the Harbour Authority. There are still two 


more travelling cranes with a lifting capacity of 6 tons under 
construction for the Harbour Authority. 

In the Industrial Harbour the Malm6 Silo Aktiebolag has a 
silo building with a grain elevator. Further, there are several 
factories and storehouses, among others the stores and offices 
f Bréderna Edstrand A,’ B and Séderberg & Haak A’B, both 


the steel line of business. 


Free Port 


Malm6 Free Port was opened in 1922. At present the Free 
‘ort has a quayage of 2,250-ft., and a depth of water of 30-ft 
ts equipment includes 10 travelling electric cranes of semi 
nd tull portal types, with a lifting capacity ranging from 2} 
6 tons, four of the cranes are equipped with grabs. 
Actually, in 1922 there was warehouse accommodation ex 
nding to about 16,000 sq. metres. In this warehouse are 
stalled six elevators, having a lifting capacity of 2 tons each. 
s early as 1924 it became clear, however, that the warehous 


The Economic Future of Canals* 


By GEORGE CADBURY, M.Inst.T. 


Discussion on a Paper read before the Institute of Transport on 
December 13, 1937 

The Chairman, Sir Cyril Hurcomb, said that Mr. Cadbury, 
ho was a great man of business, a great user of transport, and 
ne who had always taken interest in transport, and particu 
rly in inland water transport, had approached his subject in 
practical way. He did not suggest, for example, that the 
inals should be drained and turned into roads, as certain 
eople had suggested to the Ministry of Transport. 
Much that Mr. Cadbury had said about a toll policy was of 
iterest, as was also his suggestion respecting organisation. As 
n alternative to the previous suggestions of a National Wate 
ivs Board or Regional Trusts, Mr. Cadbury had suggested 
iat there should be unified control over a river or a_ route 
That was a suggestion which he had not seen de veloped In 
ficial reports, and Mr. Cadbury had put it forward in a very 
iteresting manner. 

When one was considering some change of organisation, it 
vas not the specific economies which could — be measured in 

1ioney to which one had to look. Rather should one look at 

1 advantages resulting from a more centrally focused 
lirection, and from the ability to view problems and policy as 

whole, in conditions under which the management would have 

tree hand, free from the encumbrance of having to negotiat 
vith and agree, or fail to agree with a number of separate 
entities making up a route. That seemed to him a cardinal 
rinciple when considering what would be a satisfactory type 
t central authority which should be adopted in the present 
ise, he was very interested to see that Mr. Cadbury endorsed 
in relation to the problem of canals. 

It had been suggested in the paper that the transport of large 
pieces of machinery, which the railways could not get through 
their tunnels and which were sometimes inconvenient on the 
roads, might well be effected by canal. He had often wondered 
why some of the heavy loads were not taken by water more 
frequently than was in fact the case. Mr. Cadbury regarded 
that as entirely practicable. 

Mr. Cadbury also quoted some figures from the report of the 
Royal Commission of 1905-6. His recollection was that some 
of the figures of originating tonnage then given were inflated, 
because the tonnage originating, under their definition, included 
in some cases the same tons in respect of more than one canal. 
Attention had been drawn to that point by the Ministry of 
Transport, and duplicated tonnage had been eliminated from 
their own statistics. It did not affect the value of the point 
which Mr. Cadbury made, but it might involve some modifica 
tion of the actual figures given. He would like to look into 
that. 

(Note by Sir Cyril Hurcomb. Since making the foregoing 
remarks I have refreshed my memory. Certain particulars 
compiled in 1913, giving a figure of 40 million tons, have often 
been quoted as giving the total of canal tonnage, and it is this 
figure, not the comparative figures for 1908, 1905 and 1927 


* The Paper was reproduced in the February and March issues of 
“The Dock and Harbour Authority.” 
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iouse Was Dull 110n the 


V increasing require 


ments, new warehouses and storage sheds have been built, so 
that in 1930 the total warehouse nd shed accommodati 
amounted to about 22,750 sq. metres id in 1935 to about 27,370 
sq. metres The building of another larg re ( ( 
number of travelling electric cranes is contemplate 

Malmé Free Port has an independent railw st vit 
complet goods service nd trom I! pol it of Vik ‘ 
level with Malmoé Central Statior ere is als post office 
the Free Port 

Ihe Malmé Free Port Company rl ll work the 
Free Port Owing to the aq Lite I ern equipme t I exc 
lent facilities of the port, the compar re position to 
charge exceedingly low rates for the work effecte Shipp 
facilitated because vessels can ente the Fre Port ( ‘ roe 
and load their cargoes without Custor contre Suitabl 
offices and warehouses can be ré \ 1 the ire ol ( 
Free Port, where goods can be packed, sorted, blends 
marked without any Customs supe! ( The re for t 
is that inside the Free Port the ¢ s are tside the tert 
of the Customs Authorities Other advantags ire t f 
goods can be returned without ( stor for! ti 
goods can be cleared through the ( t raph : to 
the concentration of the business 
correctly quoted by Mr. Cadb vhic ( t ed the « 
cations to which I reterred Phe Ministi > ( te tot 
hfgure tor 1913 was 23,900,000 ¢ S 

Colonel F. Rayner, Member of Coun ( " re We 
to emphasise that one of thi lvantages of water t rt t 
specifically mentioned in the paper the right of the 1 
tacturer or trader to put on to thi I s own craft , te 
under his own control—selt-propell { so. desire le te 
come and go when and where th er wishe | e craf 
were strictly comparablk t the ¢ ( ( ( cl e ! ( 

He was in agreement with Mr dbury’'s ews respe 
the costing which was carried ¢ the Sever ( 
Carrying Company There w ew S I te 
the Trent The railway had st Vas | Dit pI ‘ 
cost traffic. No doubt it w e diffi for , 
companies than for the waterw the case ‘ tte 
it Was quite possible to know appr ’ ( e fe 
between an economic and an uneconomic rate 

Ihe author had giver some\ litied est t f t 
value of the work of the Rail-Water ( tere ‘ ‘ 
were closely acquainted with th vor of 
agreement and kne A omethil ot r x te ‘ 
cuts in rates even whet! rr ‘ ( te 
very interested to lear f t by ( ( 
In spite of much. stricter p I f I I n 
troubles had been experience 

He was in cordial agreem« , 
the necessity of bringing the t le ‘ 
Many of the waterwavs of Gre ert 
ing some of those whi vere ‘ I e trafl 
and it was most desirable t t evey - 
the waterways to keep ell ‘ 
attention to maintenance 

Mr. Cadbury had referr e Gove ‘ { 
[he most appropriate v 
ance of that kind would bi nt { t ‘ ‘ 
hot long avo In connectio! vit] eve pin ‘ 
railways had issued Government tee stock wil 
they had to pay interest for the pu e of imp! ! evel 
ing and enlarging the efficien ad city ot the Brit 
railways Chis policy might well sidered i nect 
with the development of the waterways of this count The 
raising of capital for improvement d development of wat 
Ways must, in the finan | positio! ! ood many of the 
be a very difficult: matter Concer! vhich were quite sound 
and which were more tl pavl their way might not bs 


very tempting for the ordinary inves 


thers could be no doubt that more 


obtained. 

The author had referred to som 
carriers on the railway-owned 
bve-laws and regulations, and that 
He had met cases where railway « 
make any concessions, although it 


satisfactory result could be 


of the difficulties which 
experienced in regard to 
s indeed a grave matter 
mpanies had refused to 


Til} 


was highly important that 


very urgent traffic should pass through some lock, for exampk 


during a prohibited hour Even tl 
ties were not asked to perform an) 


raised, 


\ 


ugh the railway authori 
Service objections were 


The efficiency and economy of traffic being put direct over 
side the ship into small craft were important At those ports 


where there were efficient navigabl 


waterways it was possible 
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AND 


to give the ships a much quicker turn-round, and it was a great 
advantage to a port to have efficient waterway connections. 


In the paper references were made to future methods of 
administration. He (the speaker) had contended for years 
that there should be some system of administration in this 


country which would make the waterways more valuable and 
efficient than they were at present. He had given evidence 
before the Chamberlain Committee and had always been in 
entire accord with its recommendations. Unfortunately, they 
had not led to as much as could be wished, but that had been 
largely due to the inability of the canal and navigation com 
panies voluntarily to go in for large schemes of co-operation 
and co-ordination. The Grand Union scheme was the only one 
on a large scale. On the Trent some progress in that direction 
had been made. Some years ago the Newark Navigation 
(which was a separate undertaking and practically the property 
of the town of Newark) had been taken over on 
and recently there had been accomplished what had previously 
been regarded as impossible. The Trent Company was con 
tinually having friction with the railway company which owned 
r two of the local canals in the Nottingham district. It 
was evident that, owing to changes which had taken place in 
the development of road _ transport, portions of these 
canals hardly justified the loss which was being incurred on 
them by the railway company. The Trent Company therefore 
came to an understanding with the railway company not to 
oppose the closing of certain agreed lengths where there was 
almost an entire absence of traffic if the railway company would 
convey to it on terms, to be ascertained by mutual 
agreement, such portions of the canals as were of importance 
in through navigation. Parliament had this year sanctioned 
that procedure, and the transfer had been effected. That might 
form a useful precedent for canals in other neighbourhoods. 
He joined issue with the author on his suggestion that the 
navigation rights and control of the rivers should be handed 
over to Catchment Boards. He had had experience of Catch 


a long lease, 


one or 


some 


eC onomik 


ment Boards which were controlled entirely by the Land 
Drainage Act of 1930. There was no representative of navi 


gation interests upon them, and they were under the control 
of the Ministry of Agriculture and Fisheries. He had 
connected with inland navigation for a great many years, and 
he could give the assurance that those responsible for it would 
have been very greatly hampered if there had not been govern 
ment departments trained in questions affecting waterways who 
were able to and to help them, and perhaps to correct 
any proposals which were not entirely in the public interest. 
He referred particularly to the Ministry of Transport and to the 
Mercantile Marine Department of the Board of Trade. He had 
had numerous dealings with both those departments, and_ he 
would rather be under their jurisdiction than under that of the 
Ministry of Agriculture and Fisheries, which was not concerned 
with transport or shipping. 

He did not that he would not 
which those navigation interests were transferred to some form 
of board, but it must be a board which would be representa 
tive of the government departments to which he had referred. 
He was of the opinion that, in any sound hydrauli 
engineering navigation interests and land drainage 
march together. On the Trent th 
regard had always been paid to land drainage, long before the 


been 


advise 


sa\ favour some scheme by 


strongi\ 


WOTKS, 


interests should greatest 


catchment boards were thought of, and it was in his view 
essential that these rights, if they were handed over to some 
form of conservancy board, should not be exclusively undet 
the jurisdiction of the one Ministry which was not concerned 


with navigation and transport. 

Colonel J. A. Saner, Member, said the Weaver Navigation 
Was an example of the advantages of a navigation which was 
controlled by a public trust. Originally there were 105 county 
magistrates who controlled the river, but that mumber was 
reduced later by the Act of 1896, and now the river was con 
trolled by a body composed of 22 county councillors and 14 
toll payers. That seemed to point to the fact that Mr. 
Cadbury's suggestion of having the same board for the catch 
ment area as for the navigation would be a sound one. 

In 1905 and 1906, when giving evidence before the Royal 
Commission, he had advocated a Waterways Board which 


would control the whole of the waterways of the country 
assisted by sub-committees controlling the four arms of what 
was then known as “ the Cross ’’—i.e., the catchment areas of 


the four estuaries, the Thames, the Severn, the Humber and 
the Mersey. The great difficulty which existed in those days 


and which still held good was that a very large proportion of 
the canals, especially in the north-western area, were owned 
and controlled by the railway companies, which for some reason 
had not thought fit to come into any such scheme. 

To-day there was in existence the Central Electricity Board, 
and a great many of the roads had been brought under State 
control, so that the suggestion to which he had referred did not 
now appear so radical as it did at the time when it was first 
made; it was now a matter of practical politics. If that sug- 
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gestion were adopted, and if at the same time certain of t 
canals and main rivers were improved, it would very soon 
found that the inland waterways would be a very great cony 


nience, not only in relieving the roads but also because of th 
strategic importance in case of any military action bei 
necessary. He was sure it was a prac tical possibility to conti 
the canals by the State, in the same way as the State was 


controlling other fields of activity 


Dr. Brysscon Cunningham remarked that it 
notice the shifting of views which had taken place in the vari 
investigations into the canals. Ihe origu 
Royal Commission was in favour of Central Waterw 
Board, whereas the Departmenta favoured 


Was Curious 
{ 


question of the 


| Committee 


Committees. [he Transport Commission favoured volunt 
amalgamation where practicabl nd now, judging by 
general trend of the paper, Mr. Cadbury seemed to be ratl 


in favour of individual development. 


The proposal that the Catchment Boards should take o 
the management of river navigation interested him __ profe 
sionally. It so happened that he was engineer both to | 
drainage authority and also to a navigation authority. He w 


compare thi 


to which he 
to bring navigational 


functions of the two bode 


that it 
under the 


therefore, to 
and the 
inadvisabl 


able, 


conclusion Came Was would 


interests contro] 


the Catchment Boards. The outlooks of the two parties c 
cerned were entirely different. The Catchment Boards 

drainage authorities wanted to dispose of water, whereas 

navigation authorities wanted to make use of it. For the pu 
poses of administration of a catchment area, one natura 
looked to the landowners, the farmers and others interested 
agricultural matters; in the case of navigation, it was nect 


sary for the commercial and industrial interests to be fu 
represented. Although it was possible that there might be 
serious divergencies of opinion, let alone antagonism, the o 
looks were nevertheless different, and it would be difficult 
combine them satisfactorily, seeing that the two  authorit 


came under distinct Ministries. It would obviously be inapp1 


priate for the Ministry of Agriculture to have control ove1 
to influence in any Way, decisions reached in regard to navig 
tion. 

Unless, therefore, Mr. Cadbury could adduce stronger reaso! 


in support of his proposal, he would with suspicion 
attempt to bring navigation authorities under the control of tl 
Catchment Boards. He thought the Catchment Boards h 


quite enough to do in looking after the drainage of the count 


View 


and they should leave navigation questions to those bi 
qualified to attend them. Whilst he was cordially in symp 
with the movement for doing something to bring the c 
into a really efficient condition, instead of merely talking ab¢ 
them as had been done for the last thirty or forty vears, he « 
not think that the plan outlined by Mr. Cadbury, at any 1 
in the foregoing respect, would bring about the desired rest 

Mr. D. Reoss-Johnson, a Vice-Presider said that M 
Cadbury's suggestion in regard to Catchment Boards was mn 
nd seemed to him well worth examination He thought 
the idea of two or three Government departments be 
antagonistic and necessarily fight each other if it © 
existed Was a matter of the | In Ind there Vas ( 
big Irrigation Department hic oO! entury or n 
managed to combine the duties of looking after the watet 
spreading it properly in irrigatio1 e duty of tak ( 
of the navigation, and that department had alwavs, he thot 
held the balance equally between the two. He did not se 
it should not be equally practicable this country to have 
overnment departinent which would old the cal 
Whether it was done throt ( I re or by reg 
boards or by i national author 

There was, however, one point whi d not been refert 
to in the discussion, but which he thought was of conside1 
importance. Unfortunately nowadays it had been fou 
necessary to prepare for the possibilit ot wal d it had be 
stated that, as the ports would be so vulnerabl provisi 
should be made for inland storag« depots for the food supplie 
and other essential supplies of the country. If those depot 
were established, it would obviously be necessary to keep ther 
continuously fed. There were still many people who coul 
remember the appalling state of congestion of all th princip 


ports of the country during the war, and who would remembe1 


also the congestion on the railways and on the then existin: 
roads. One of the difficulties that the whole burden of 
the imports fell on the eight or nine major ports, while th 
minor ports of the country were hardly used at all. With a1 
efficient development of the principal Waterways and canals 
however, those minor ports would be able to take over a great 


deal of the import tonnage of the country, thus greatly reduc 


Was 


ing the congestion and the difficulties which had been 
experienced during the last war. 


Although the roads had greatly been improved, he thought 
that if there were a heavy war traffic, both of imports of food 
and for supplying the continuous demand which would exist 
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mt for war material to be exported, particularly if there was an to consider whether an authority which had the right to pre 
les army overseas there would inevitably be congestion on both cept and levy rates was the proper body to control navigatior 
ol the roads and the railways, and if the waterways were set apart and therefore trade in competition with other forms of trans 
th to supply the inland food depots and maintain a continuous _ port 
tream of traffic, that alone would justify the cost of putting Mr. E. G. Garstang, Member, remarked that he was not at 
them in order, the present time concerned with any navigation authority, but 
It would be of interest to see what the cost would be at the was on the staff of a railwa\ He thought it would be utterls 
, present time of improving the canals. The Royal Commission — ynfair to consider any policy for the national funding of cat 
;' 1906 had estimated that it would cost between £16,000,000 Without first considering the position of the railwavs. The 1 
u nd £17,000,000 to put the whole of the canals on a 100-ton ways had compulsorily bought nals nd might. thereafter 
indard, a figure which excluded the actual cost of acquiring naturally and reasonably idopted a_ policy whic had 
ie undertakings. That figure would have to be revised to-day attrarted more business to their own concern railwawe ¢ 
| ut not alone in an upward direction. In the first place, it to) the canals they ha ra fe enmet banmewer tes 
. is now common ground, as Mr. Cadbury had pointed out remembered that what 1 seatie 4 housht thy ¥ 
. iat certain of the inland canals could not economically be for and therefore the, <4 ack, sight 4 . 
ised to a 100-ton standard, and also, of course, the Grand support in any nati acheone tor the tund vail 
nion Canal had solved about a quarter of the whole difficulty undertakings as had th hea . on 
re . further consideration was that to-day £16,000,000, or even While he sis 
20,000,000, could not be looked upon as a very large sum of of the excellence of the 
" oney. The London Passenger Transport Board had schemes — pointed out that the de 
i hand costing £45,000,000 for the area round London alone duc rvely to the o1 ; ' 
» afford such an enormous relief to the general transport deltas ol the large rivet \ Woates H 
quirements of the country as the canals would—in the opinion the various rivers rou P ‘ \\", 
' t great Many people—aftord, an expenditure of £20,000,000 aii the result of the 
uld be well worth while. those rivers whi eae ' C4 ie 
Mr. George Dallas (Chairman, Nene Catchment Board) said kept to certair ’ fter 
t, in view of his position, he might be forgiven for tak ul rowth of comm 
tirely different point of view from that of Colonel Rayner — port asset 
! some of the other speakers Che Catchment Board of whi so excelle 
was Chairman was not only board brought into existence tain of the 
der the Land Drainage Act of 19380, but was Iso the Nene eee 
vigation Commission, which dated back for Indred Vyeal ( | 
sO The Board combined by law the duti e res | Cl 
} d ot VI t ] en ern 
: matters witl thre \I 1 f J 
, nd the Ministry of Agi r 
the other with department | representatives of all present Mr. W. Tetley Stephenson, 
ere hat never at any time Deen the stightest dithcul na The — 
did not understand why Colonel R cl ould t 
ecaust part of one s dutt cal under one M t ‘ ' 
der another it would lead t reat ce of ti mii 
well as friction Chat had not been his own experiencs RR 
vould vis it very serious so far own rive! { ; 
cerned, if th igation of t iver Were Cl ( el 
dl ltogether , 
By law the duty of maintainin the bank abet vested = 40g 
the Catchment Boare If some other bo vere loo eat 
fter the trafhe which had no responsibility for the banks, it rack 
ont, 1 his idgment, sometimes lead to considerable ditt { | 
ce of point of view, if nm els He dis ot knov p 
hether that had happened on the Trent, b le d visualise the latter 
that it might happen in his own case, and therefore he was ver is not peculiar : f , \\ 
ppv to say that his board had the responsibility both for Paes: * 
ivigation and for drainage Ro q 7 - 2 
Colonel Saner was mistaken in thinking that. the le duty benefit 
ft a Catchment Board which had no responsibility for \ certs inl t, I C ( 
tion was to dispose of the water That was not so; it w the Trent N 
equally incumbent on the Catchment Board to preserve water d thereb 
s well as to get rid of it He saw no conflict, therefore, i the future Ay een ' wr oO 
uch a body having to look after the water both for navigatior af ; 
ind for drainage. aie Mie. ae 
His Board was carrying out on the Nene is the uthor had increase its re ‘ 
mentioned, some very large works The navigation on th &The bulk of 
river had almost disappeared the waterway had got into a Wwaterwavs So far 
dilapidated a condition as could be imagined, but the Board — ¢gneerned. a case can be ss gueal e Rhine we ‘s 
was reconstructing the whole of the locks from one end of th for cheap transport « { th, = one 
river to the other, and was widening and deepening the river traftic As regare thy, { , , , 
and he hoped that a tew vears hence it would be made 1 very and hye vriter 1 i 9 ; 
good river for navigation. At the present time the Board was ¢an a case be made out Che thor invariehbiv refer 
almost bombarded by enquiries from carriers as to when it Europe but never to the United State But he muct he av 
would be possible for them to carry traffic on the rivet that the magnificent New York State Barge Canal costs the Ne 
Mr. H. W. J. Powell (L.N.E. Railway) said that as a su York State so mu nnu that the State would be | 
veyor to a railway company he had been particularly interested if all the traffic on it wer IT! by railv nd 1 “ 
in the summary at the end of the paper, and especially in the carriage charges paid by the Stat ‘ t traders would get 
author's statement that the ownership of the waterways tree transport instead of | ng carriers’ charge In Belgium 
required investigation with a view to the elimination of railway and Germany investigations carried out by the writer showed 
interests. He thought that Mr. Cadbury had put the point that the differences in the carriage charges by railway and cat 
very fairly, if somewhat bluntly. The Company he served were entirely explained by the differences in the amount of thi 
were the owners of quite a large number of canals. hey had costs paid out of taxe France, where the difference it 
not yet been approached by anyone, but they would welcome subsidisation was less, the « Is were unable to hold traff 
any approach and would be happy to negotiate the sale or the against the railways until thi h public control of rail 
lease of their interests in these canals, subject, of course, te rates a minimum difference of 20 per cent. in favour of the 
the approval of Parliament. waterways Was insisted upon n other words, the consumet 
With regard to the Catchment Boards, he thought that one choice was limited by regulation that there might be a_ sufi 
point had been overlooked. If it was desirable that the Catch cient traffic on the canals to save the faces of the politicias 
ment Boards should control the navigation on canals, it should In the opinion of that eminent French savant and econon 
be borne in mind that they had also the power to levy rates to M. C. Colson, Inspector-General of Roads and Bridges thre 
cover the costs entailed in their work. It would be necessary fifths of the expenditure on the canals of France had been a 











pure waste of public money.’’ This appears as true to-day as 
when the opinion was expressed. 


The Author’s Reply 


Mr. George Cadbury, in reply, said he had been greatly 
interested to hear some of the criticisms and remarks which had 
been made. He only regretted that more of those concerned 
with the railways had not spoken, and he was especially glad, 
therefore, to hear Mr. Garstang’s remarks, to which he would 
like to refer briefly later. 

The Chairman’s question about the tonnage basis was one 


to which he could not give a_ perfectly clear answer. He 
believed that the returns were divided into two categories, the 
general water-borne tonnage and the originating tonnage. He 


had been careful to take the originating tonnage as the basis 
of his remarks, because the other tonnage might be multiplied 
several times when travelling over several waterways, and he 
felt that it was not a very adequate figure to quote. He had 
not ascertained exactly, however, what the figures were which 
the Royal Commission gave. 

He accepted at once Colonel Rayner’s statement that one 
advantage of water transport had been omitted in the paper, 
namely, the right of the trader to put his own craft on the 
waterway very much as the owner of a road vehicle could put 
his vehicle on the road. That was an important point which 
should have been mentioned. 

Several speakers had referred to the question of the Catch 
ment Boards, and some appeared to be in agreement that a 
single authority would be an advantage. Dr. Cunningham, 
who questioned the advantage of having one board, said that 
at present it was the duty of one authority to dispose of the 
water and of the other to conserve it. Now, there was only 
one lot of water in the river; it could not be divided, one part 
of it being got rid of and the other being conserved; and that 
lent force to the argument that there should be one authority 
which had to take the water as water and deal with it so that 
the best possible use should be made of it. On the River 
Severn there were three bodies—the Severn Commission, the 
Catchment Board and the Fisheries Board. They all had their 
say as to how the water should be dealt with, and it was mar- 
vellous that any progress was made at all. It was quite possi- 
ble that the Catchment Boards, as they existed to-day, were 
not necessarily the ideal bodies to deal with navigation, but 
some single body to deal with the river as an entity was 
essential if the best use was to be made of the river, both as a 
drain for taking away floods and a system of navigation for 
traffic, and as a water supply for the cities on its banks. He 
was still of opinion that one single authority was the only really 
practical method of dealing with the matter in the case of any 
river, and he was glad to hear agreement expressed with that 
point of view. 

He would like briefly to deal with the position of the rail- 
ways. The railways acquired many of the canals under com- 
pulsion and against their will. They did not buy them as an 
investment. The canal companies took fright in the railway 
era, and made it a bargain that if a certain railway was built 


Staff Changes and Appointments 


The Port of London Authority announce that Mr. Asa Binns, 
M.Inst.C.E., M.I.Mech.E., will retire from his present  posi- 
tion as their Chief Engineer on the Ist May next, and that 
Mr. W. P. Shepherd-Barron, M.C., T.D., M.Inst.C.E., has 
been appointed Chief Engineer from the same date. Mr. 
Shepherd-Barron is at present Special Assistant to the Chief 
Engineer, and prior to taking up this appointment last year he 
was Chief Engineer, Karachi Port Trust. Mr. F. W. D. Davis, 
M.Sc., M.Inst.C.E., now Chief Assistant Engineer, has been 
appointed Deputy Chief Engineer as from the Ist May. The 
Authority have recorded their appreciation of the long and 
valuable services rendered to them and their predecessors by 
Mr. Binns, who, in future, will be associated as a consultant 
with Messrs. Rendel, Palmer & Tritton, of Westminster, and 
will continue to be at the Authority’s disposal in the capacity 
of Consulting Engineer. 

The Tyne Improvement Commission have appointed Mr. 
A. L. Harvey, M.C., B.A., Assoc. M.Inst.C.E., as Assistant 
Engineer to Mr. R. F. Hindmarsh, M.Inst.C.E., the Chief 
Engineer. Mr. Harvey has had experience in harbour works 
at Vancouver, B.C., St. Johns, Newfoundland, and Chicou- 
timi, Quebec, as well as in this country, where he has acted 
as Resident Engineer on several important undertakings. 

The appointmet of Mr. Warren J. Bruce as Assistant Docks 
Manager of the Manchester Ship Canal Company, has_ been 
confirmed by the Board. Mr. Bruce joined the Company in 
1894, the year the canal was opened, and has had experience in 
all the operating departments of the undertaking. 
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The Economic Future of Canals—continued 










the railway authority should buy the canal and guarantee it 
That had occurred in many places all over the country, and | 
believed that most of the canals which had been acquired b 
railways were acquired in that way. They had always been 
liability to the railways in consequence, and the railways d 
not want them and felt that they upset their own system al 
were unduly competitive; and, as the figures given in the pape 
showed, generally speaking, the railways had taken a negati 
or even a hostile attitude to these waterways, and certain 
had not encouraged them. Colonel Rayner had pointed o 
that they could even be quite obstructive on occasion il 
personally, he knew of many cases which showed that tl 
railways were not primarily interested in developing traffic « 
the waterways, to put it no higher than that. 

That being the case, those who thought that the waterwa\ 
had a future realised that it was inevitable that the dead hai 
must be removed from those important links of waterway whi 
the railways at present held. He thought it was to the rai 
ways’ own interest that they should take their hands off thes 
waterways. The railways had better do their own job 
leave the waterways alone. 

With regard to the que stion of whether the road and the 1 
could carry all the traffic, so that it was not necessary to col 
sider the waterways, he was certain that in the next four « 
five years there would be a degree of development on_ th 
waterways which many people did not expect. He had bee 
talking the matter over with people who were interested 
waterways and who had traffic to put upon them, and he fel 
that there was an immense amount of traffic ready to flow alon; 
those waterways as soon as the necessary facilities were pre 
vided. It was impossible to say that that was not going to bi 
of advantage to the community. If the waterways could tak« 
anything up to 100-ton boats, and in certain cases up to 400 
ton boats, they were bound to be able to convey traffic mu 
more cheaply than any other method of transport, and it wa 
going to relieve the congestion on the roads. It was alread) 
being said that the Ministry of Transport was going to b 
faced with the problem of providing enough roads for th 
vehicles which were being produced, and that that was goins 
to be a big expense. He would like to see investigated the 
question whether it would not be cheaper to modify an 
develop some of the waterways with that money, rather that 
spend it on building Autobahnen such as were being built i 
Germany, which would be of very doubtful value in thi 
country. The country might be forced to consider what w: 
the best method of spending the money to cope with — the 
increasing traffic, and at comparatively small expenditure th 
canals could be developed in such a way as to relieve the 
Ministry of considerable expenditure in expanding the road 
ways. While the railway and the road transport undertakings 
might think that there was no need for the waterways, he felt 
that in some cases the wish was father to the thought, becaus¢ 
he felt sure, from what he knew, that there was going to be 
very considerable development of water-borne traffic, and that 
the waterwavs would meet a need which neither the road not 
the rail could possibly meet. 















































































Obituary 


[he death on March 11th of Mr. Hugh Henry Gordon 
Mitchell, O.B.E., V.D., M.Inst.C.E. will have occasioned in 
harbour and port circles a sense of great loss. Mr. Mitchell 
for the past 17 years a partne! in the hirm now 
known as Messrs. Coode, Wilson, Mitchell and Vaughan-Le 
MM.Inst.C.E., was throughout his professional career mainly 
associated with harbour construction and administration 
having been engaged on various undertakings at Dover 
Colombo, and in East Africa, but chiefly as Harbour Engineet 
at Madras from 1905 until 1919, when he succeeded the lat 


Sir Francis Spring, K.C.I.E., as Engineer-Chairman of — th 
Port Trust, and had to deal with the rehabilitation of the har 
bour after a disastrous cyclone. From 1920 to 1922 he was a 


representative for India on the Council of the Institution of Civil 
engineers. 


The announcement has also been received with regret of the 
death, on 28th February, of Mr. G. Lorenz, lately Chief 
Engineer of the Port of Copenhagen. Mr. Lorenz was born in 
1865, and completed over 40 years’ service with the Port 
Authority. He was a member of the Board of the Danish 
Association of Engineers, and from 1913-19 Chairman of the 
section for road-making, hydraulic engineering and railway 
building. He was responsible for the carrying out of extensive 
harbour improvements, also for the erection of numerous 
movable bridges across the harbour and for the improve- 
ment of its canals. He was an _ excellent administrator 
and carried out, with great energy, the important tasks 
entrusted to him. 
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The Port of New York A uthority 


Construction of the Lincoln Tunnel under the Hudson River 


CONTRIBUTED 


The Object of the Tunnel 


O avoid a return to the almost continually congested 
condition of cross-river traffic that existed before the 
Holland Tunnel was built, The Port of New York 
Authority is constructing the new Lincoln Tunnel to 

serve the area between ‘‘ downtown ’’ Manhattan and Washing 
Heights. 
The new tunnel extends from West 39th Street and Tenth 
enue, Manhattan, to Weehawken, New Jersey, where (by 
means of an express highway) it will connect with all important 
ffic arteries in the area. On the New York side it could 
ntually connect with a future crosstown Manhattan tunnel 


tion of Public Works, 1 Author on September 1 933 
entered into an agreement with the Federal Government ndet 
the terms of which 4 per cent. bonds of the Authority uy 
total of $37,500,000 were § t be purchased by the Fe 
Government to finance e kirst Oper { of the pr 
[his consists of one of the tw nder-river tubes wit! 
ponding approaches on eat ‘ t ti} river 

Due to improveme! n | me conditior the A 
found it practicable to issue cert of its General and Ref 
ing Bonds in Marcl Dx ‘ t 1935 \ 
Federal advances were repaid and ddition, capital obt 
to complet constructiol I ft First Operat { 
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d, by it, with the new Queens-Midtown Tunnel, which is 
ing built by the New York City Tunnel Authority, a New 
rk City body not connected with The Port of New York 
ithority. The Queens-Midtown Tunnel is to run under the 
st River from about East 38th Street, New York, to Long 
and City. Through these three tunnels a direct route would 
provided between New Jersey and Long Island as well as 
Manhattan. 

[he Port of New York Authority, which is building the 
Lincoln Tunnel, is a_ bi-state organisation, created by compact 
between the States of New York and New Jerse v, for the pul 

se of developing the transportation facilities of the port. 


History of the Lincoln Tunnel Project 


4 Hudson tunnel in the midtown area had been discussed fot 
iny years, the first engineering studies having been made 
intly by the New York State Bridge and Tunnel Commission 
nd the New Jersey Interstate Bridge and Tunnel Commission 
hile these bodies were still construct ng the Holland Tunnel. 
January of 1931, The Port of New York Authority reported 
s the result of its own studies, that this facility was needed and 
iat it could be financed upon a self-sustaining basis. Shortly 
fter this, the two States established certain poli ies regarding 
iterstate crossings within the port area and merged the two 
funnel Commissions with the Authority, vesting in this body 
he control and operation of the Holland Tunnel. At the same 
me, the Authority was authorised and directed to proceed with 
onstruction of the new tunnel. When construction was started 
he Lincoln Tunnel was called the Midtown Hudson Tunnel, 
tut some confusion arose when the name of Queens-Midtown 
funnel was adopted for the City’s East River vehicula 
unnel. On April 16th, 1937, the Port Authority — officially 
dopted the name “‘ Lincoln Tunnel ”’ for its Midtown Hudson 
funnel, the name of ‘‘ Dyer Avenue ’’ for the south tube 
ipproach street at the New York end, and the name of 
‘Galvin Avenue ’’ for the corresponding north tube approach 
treet. 


Financial Arrangements 


Early in 1931 arrangements were made to market the tunnel 
sonds while engineering studies were under way and certain 
lecessary real estate was acquired. Several months later these 
\rrangements were slowed up by the general business depres 
ion, and work had to be suspended in 1932. Later, upon 
‘pplication for a loan to the Federal Emergency Administra- 
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Hence, on November 24th, 1936, the Commissioners of the 
Authority, with the approval of the Governors of the two 
States, authorised its construction \ Fourth Series of 3 pe 


cent, General and Refunding Bonds was floated in December 
of 1936, from the proceeds of which the sum of $10,000,000 was 
made available to begin construction of the second tube of th 
tunnel. In August of 1937, a Fifth Series of 3} per cent 
General and Refunding Bonds was disposed of, and about 
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Lincoln Tunnel, New York 


VUOUU A panedante mi unenne 


Eastbound Bus passing Westbound Passenger Car in the Lincoln Tunnel near the New Jersey Portal. 








General View of the Weehawken, New Jersey. Plaza, showing Toll Booths and Portals. 
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Port of New York 


$11,306,000 of the proceeds were apportioned for construction 
of the second tube. Early in October, 1937, the Federal 
Emergency Administration of Public Works made available to 
the Authority a loan of $26,000,000, to be called on if needed, 
for carrying on construction. Under the same agreement, the 
P.W.A. extended to the Authority a grant of $3,100,000, to be 
applied to labour cost. 


General Arrangement and Construction 
The complete project will consist of two separate tubes, each 
with a double-lane roadway. Work on the First Operating 
Unit of the tunnel, consisting of the south tube of this pair and 
corresponding portions of the approaches and ventilation sys- 
tem, was begun in 1933 with the start of manufacture of the 
cast-iron tunnel segments. This tube will carry both east- 
bound and west-bound traffic until the second, or north tube, 
ind the remaining portions of the approaches and _ ventilation 
ystem are completed. Such arrangement will afford some 
raffic relief at a considerable earlier date than would have 
been possible had the Authority delayed construction of the 
outh tube to permit constructing both tubes simultaneously. 
Construction of the tunnel itself was begun in March, 1934, 
nd this first, or south, tube was ‘‘ holed through ’’ under the 
ver on August 2nd, 1935; work has continued steadily since, 
nd this initial unit was opened for traffic early in 1938. In the 
1eantime, construction of the second, or north, tube with its 
responding extensions of the approaches, has since been 
irted, and this tube is expected to be ready for operation in 
ie latter part of 1940. 
New York Approach 

Ihe New York end of the First Operating Unit of the Lin 
In Tunnel will include a surface roadway for tunnel traffi 
hich extends from West 34th Street to West 42nd Street, near 
1 middle of the blocks between Ninth and Tenth Avenues 
nd substantially parallel to these thoroughtares. Direct con 
ection will be made with West 34th, 35th, 36th, 40th, 41st 
nd 42nd Streets, permitting diffusion of traffic over such 


irge area that operation of the tunnel should create no undu 
rathc congestion in the city streets. In the few initial vears 
f operation, pending completion of the north tube, this 
pproach will serve as both entrance and exit. In connection 


vith the construction of the second, of north, tubs another 
irface roadway will be constructed n the blocks between 
fenth and Eleventh Avenues, running from West 37th to 
West 42nd Street. [his roadway will be constructed above 
he New York Centra! Railroad's right-of-way, and direct con 
ection will be made at grade with all streets from West 37th 
to West 42nd Street, inclusive. Upe n completion of the north 
tube, it will carry only west-bound  traffi and the first, o1 
outh, tube will carry only east-bound traffic. 

Ihe location selected for the tunnel and the arrangement of 
its approaches on the New York side will permit access to and 
from the ramps of the West Side (elevated) Express Highway 
is well as the city’s crosstown tunnel. Through this crosstown 
tunnel it will, in turn, connect with the tubes which the City 
is now building under the East River to Queens. 


New Jersey Approach 


Toll collection facilities will be located in Weehawken 
where connection will be made with Willow and Park Avenues 
to the south, and Hudson County Boulevard East to the north. 
Plans for the New Jersey Approach provide connection with 
all important highways east of the Palisades plateau. An 
express highway will extend across the plateau of the Palisades 
as a depressed roadway, passing under all north and south 
streets and making connections with Hudson County Boulevard 
West and with the State highway arteries west of the Palisades. 
Marginal surface streets will be provided on each side of this 
new express highway through Union City. 


Details of the Main Tunnel 


The total portal-to-portal length of the south tube of the 
tunnel is 8,215-ft., including cut-and-cover construction extend- 
ing for distances of about 240-ft. in New Jersey and about 
560-ft. in New York. The total portal-to-portal length of the 
north tube will be about 7,400-ft., including some  cut-and 
cover construction at each end. 

These cut-and-cover sections are of the steel-bent types 
similar to the usual subway construction, and are rectangular 
in section. The remaining sections are constructed by tunnel- 
ling methods (as distinguished from ‘‘ cut-and-cover ’’ work), 
and throughout these the bore is circular. In the river sections 
from the New Jersey ventilation building to the New York land 
ventilation building at Eleventh Avenue, a distance of 6,180-ft., 
each tube will be formed by a shell of cast iron or cast steel 
segments with an outer diameter of 31-ft. This shell is made 
up of rings 30-in. long, and each ring consists of 14 large seg- 
ments and a smaller key segment. The large segments weigh 
about 3,100 pounds each. . 
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Authority—continued 


In addition to the river tunnel, which for the most part 
passes through Hudson River silt, there are about 1,200-ft. of 


circular tunnel of the south tube passing through rock on shore 


About 750-ft. of this rock tunnel is in New Jersey, immediately 
west of the ventilation building, while another 450-ft. runs east 
from the New York land ventilation building. Corresponding 
sections of somewhat different length will be constructed as 
parts of the north tube The outer diameter of the rock tunnel 
shell, made up of structural steel segments instead of cast 


segments, is 32-ft. 10-in. in New Jersey and 30-ft. 4-in. in New 
York. The New Jersey portion and the under-river portion of 
the north tube will be practically the same as the corresponding 
sections of the south tube, but the New York portion will be 


considerably shorter, due to the approach plan 


Roadway and Interior of the Tubes 


At the low point, at approximately mid-river, the top of the 





tube structure is about 75-ft. below mean hi wate! ( ( 
roadway is about 97-ft. below At present channel dept! 
minimum covering of 20-ft. of silt and mud will be left pet 
manent above the completed structure at all points The 

tube of the project will approximately parallel the under I 
course of the south tube nd will lie bout 75-1 I ! 

as measured between the centres of the two The cit 1 
cast iron and cast steel tunnel shell is lined with concrete 
minimum thickness of 16-1 measured fror 


the structure 














Pictorial Cross-section of one tube of the Lincoln Tunnel. 
In the circular tunnel a concrete floor slab incorpot 

beams supports the roadway, and the space below it tor 
fresh air duct A ceiling, formed by a_ reinforced concrete 
slab. encloses the uppel portion of the tube to form the tiated 
air duct. The whole arrangement very similar to that of the 
Holland Tunnel. Throughout the river portions of each tube 
the finished roadways will be 21-ft. 6-in. from curb to curb 
or about 18-in. more than that of the Holland Tunnel Ff 


curved portion, at the Weehawken end, this curb-to-curb cleat 
ance will be increased to 24-tt Headroom in the roadways ' 
be approximately 13-ft. 7-in. throughout, permitting sate oper 
ting clearance of 13-ft 

Electrical ducts are enclosed within the concrete of the 
walls as these are constructed Lighting, fire protection, con 
munication, traffic control and other equipment will closely 
resemble that of the Holland tubes. 


Ventilation System and Buildings 


The ventilation svstem of each tube is divided into sever 
sections, and is patierned after that used in the Holland Tunnel 
e circular tunnel forms the 


The space below the roadway tl 
fresh-air duct, and the space above the tunnel ceiling forms the 


exhaust air duct. Three ventilation buildings are provided 
studies of the economics having shown such an arrangement to 
be the most desirable for this tunnel 

All three buildings are completed so far as required for 
operation of the south tube of the tunnel. One building is at 


the base of the Palisades, another just outside of the New York 
bulkhead line at the foot of West 39th Street; and the third is 
at the south-west corner of West 39th Street and Eleventh 
Avenue, New York. Fresh air will be drawn in thr 
louvers in the side walls, the intake fans being arranged on 


uch 
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Port of New York Authority—contiuued 


different floor levels adjacent to these openings. Exhaust fans 
drawing the vitiated air from the tunnel are similarly disposed 
on different floors, and arranged to discharge vertically through 
evasé stacks extending through the roof of each building. 


Construction Progress 


The first construction contract, covering manufacture of the 
segments for the shield-driven tunnel of the south tube, was 
signed in October of 1933. Actual construction of the tube 
itself began promptly after signing of the shield tunnel contract 
in March of 1934, official ground-breaking ceremonies being 
held on each side of the river on May 17th, 1934. All work 
has progressed steadily since, and this first tube has Deen con- 
structed by a tunnelling shield, which was driven through the 
river bed all of the way from Weehawken and into the New 
York River shaft caisson. The maximum pressure used in this 
work was 45 pounds per square inch, this pressure having been 



































New Jersey Ventilation Building at the foot of Kings Bluff, 
Weehawken, New Jersey. 


required when sealing the bottom of the New York River shaft. 
Most of the under-river construction required only 16 pounds 
of pressure. The maximum progress of the tunnelling shield in 
24 hours was 45}-ft., a record made on June 22nd-23rd, 1935. 
The maximum monthly progress was 1,040-ft., made in June, 
1935. Concrete lining of this portion of the tunnel and the 
installation of roadway and ceiling slabs are all completed. 


Note on State of Works at beginning of present year, by 


Mr. J. C. Evans, Chief Engineer. 


The First Operating Unit of the Lincoln Tunnel was dedi 
cated with appropriate ceremonies on December 21st, 1937, 
and opened for traffic at 4 a.m. on the following day. The 
plaza of the completed south tube, located in the west half of 
the block east of Tenth Avenue and south of 39th Street, 
together with Dyer Avenue, the new approach street, extending 
from 34th Street to 42nd Street, comprise the New York 
Approach facilities. 

In New Jersey, Weehawken toll area, with ramp connections 
to Hudson County Boulevard East and to Park Avenue, 
together with the south marginal roadway between Hudson 
County Boulevard East and Pleasant Avenue, and both north 
and south marginal streets from Pleasant Avenue to New York 
Avenue in Union City, comprise the completed portions of the 
tunnel approach. 

At the close of the year, the first portion of the ‘‘ loop’ 
viaduct structure, which will ultimately connect the south end 
of the Weehawken toll area with the depressed express high 
way across the Palisades, was built as far as the east side of 
Hudson County Boulevard East and the section forming the 
upper portion of the loop, north of the toll area, from the east 
side of Hudson County Boulevard East to and across Pleasant 
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Avenue, was about 45 per cent. completed. In December four 
contracts for the construction of the remainder of the “‘ loop 
approach were executed, as was also a contract for excavation 
for the depressed express highway from Bergenline Avenue in 
Union City to Prospect Avenue in North Bergen. 

The close of the year also witnessed excellent progress on the 


tunnelling operations for the second tube. The rock tunnel 
under King’s Bluff was completely excavated and was being 
lined with concrete. Excavation for the New Jersey ventil 


tion shaft was completed, and shield-tunnelling operations had 
progressed about one-third of the distance under the riy 
toward the shaft of the river ventilation building at the Ne 
York bulkhead line. The caisson forming the shaft was sunk 
to rock and sealed in November. Shield tunnelling under tl! 
New York streets was completed on December 22nd, when tl 
shield entered the side wall of the caisson through a_ ho 
burned in the steel plates to admit it. 

Considered as a whole, the north tunnel contract for the ro 
tunnel, shield tunnel and shafts was over 50 per cent. con 
pleted, the entire operation being advanced several mont! 
ahead of schedule. The contract had been let in Februar 
1937. 

The contract for the cast iron and cast steel tunnel linin 
awarded at the close of 1936, was practically completed durit 
1937. 

All contracts of the First Operating Unit, except those f 
viaduct sections of the New Jersey Approach, were either co1 
pleted or practically so. The work on the Weehawken sectior 
ot the New Jersey Approach is scheduled to be finished befo1 
the end of 1938 and the entire New Jersey Approach by tl 
summer of 1939. The second tube and its New York Approa¢ 
are expected to be completed in 1940 


Statistical Data on the Lincoln Tunnel 


Dimensions, Weights, etc. 


Length of first (south) tube, portal to portal 8,215 
Length of second (north) tube, portal to portal 7400 
Length of each tube under river 1.600 
External diameter of cast iron and cast steel shell, in general 54-1 
Minimum thickness ol concrete lining inside ol iron or steel 
shell 1b 

Maximum depth of top tunnel below mean high water 7) 
Maximum depth of roadway below mean high water 97-1 
Minimum covering of mud and silt above top of tube 20-1 
Distance between tubes under river, centre to centre, about 75-1 
Width of two-lane roadway, between curbs 214-1 


3,100 Ib 
Cast iron and cast steel in shell, complete project, about 101,400 tor 


Weight of each cast iron tunnel shell segment, about 


Maximum capacity of two-tube project in vehicles pet 
hour, about 1.000 ( 


Normal maximum number of vehicles per year, about — 15,000,000 








Publications 


The Appleby-Frodingham Steel Co., Ltd., of Scunthorpe 
Lincs., have issued a brochure setting out the advantages « 
‘“ Kulpus ’’ mild steel, as a weather-resisting material whi 
possesses greater strength than ordinary mild. steel. It 
claimed that while ‘‘ Kuplus ’’ steel is not rustless and not 
corrodible, it is considerably more resistant to atmospheri 
corrosion and is useful in structures exposed to the effects « 
damp or fume-laden air. ‘‘H.T.K.,”’ or High Tensio 
Kuplus, another product of the company, is a high tensile ste 
having a permissible unit working stress of approximately 5! 
per cent. more than mild steel. The booklet gives particulat 
of tests carried out in support of these claims. 


Messrs. Robert Boby, Ltd., of Bury St. Edmunds, hav 
supplied an illustrated catalogue (M.H.5), showing variou 
kinds of plant and material manufactured by them, includin 
elevators and conveyors, constructional steelwork, pneumat 
grain-handling plant, portable conveyors, etc. A number « 
the views relate to quayside operations. 


} 


From the Administrative Council of the Autonomous Port 
Havre comes a tastefully-illustrated brochure containing a fu 
description of the port and its various activities, with particulat 
of the connecting lines of transport by rail, road, sea and ait 
It is pointed out that the external commerce of the port extend 
throughout the world. It receives more than half, and som 
times nearly the whole, of the importations into France ot 
cotton, coffee, fresh fruit, pepper, exotic timbers, etc. It is thi 
second port of France in movement of navigation and third 
rank for tonnage of goods unshipped. 


The catalogue of electric cargo handling and grab crane 
recently issued by Messrs. Stothert & Pitt, Ltd., of Bath, cor 
tains illustrations and particulars of a great variety of pla 
supplied by the Company to various dock and harbour author 
ties, contractors and others throughout the world. 
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Notes of the Month 


Additional Cranes for London Docks. 


[wenty-five additional portable electric 3-ton luffing quay 
a ES , —_ ie 
cranes are being provided by the Port of London Authority at 
the docks. Ihe total number of cranes in the Authority’s 
docks is now 1,400, ranging from 10-cwt. runabout cranes up to 
the 150 tons floating ‘‘ London Mammoth.’’ 


New Dredger for Wellington Harbour, New Zealand. 

The single-screw hopper dredger ‘‘ Kerimoana,”’ built to the 
rder of the Wellington Harbour Board, New Zealand, was 
iunched by Messrs. Fergusson Brothers (Port Glasgow) Ltd., 
uring the early part of last month. The vessel is fitted with 
team machinery, and is equipped with most modern 
uxiliaries After trials on the Clyde, the dredger will make 
ie voyage to New Zealand under her own power 


Southampton Docks. 

The continued increase in the amount of shipping traffic dealt 
ith at Southampton Docks is reflected in the latest returns 
lating to activities during the early months of this vear 
ompared with the corresponding pe riod of the preceding yeal 
ere was, during January and February, an increase of 12 pet 
nt. in the tonnage of shipping entering the port Imports 
nd exports olf freight have also been heavy recently, the 
rmer being influenced by exceptionally large quantities of 
uit from South Africa, Palestine and the West Indies 

Tyne Dock Development. 

At a meeting of the Tyne Improvement Commission on 
larch 16th, it was reported that plans were under considera 
on for an improvement scheme at the Tyne Dock, recently 
cquired from the London and North Eastern Railway (om 
iny. rhe estimated cost was £831,000, and towards this 
rant of 333 per cent. had been promised by the Commissioner 
oT Sper ial Areas. The project includes the reclamation of 
ind on the West side of the dock, so that an area of about 40 
cres, at present submerged, would become available for dock 
For the proposed new quay at the north-west end 
if the dock, it has been decided to consider an alternative 
cheme of an 800-ft. length instead of the 700-ft 
riginally contemplated. 


UTpPOse 5. 


length 


Port of Marseilles Improvements. 


Work on a scheme of improvement, which it is estimated 
vill cost 3,000,000 francs (£20,000), has been commenced on 
the P. and O. Quay at Cap Janet at the north end of the Port 
f Marseilles. Iwo or three large P. and QO. liners berth 
imultaneously at the port every week, and at present the 
ength of quayage is insufficient. Also, passengers, after 
inding at the first storey of the existing building on the quay 
have to descend to ground level in order to enter their train or 
conveyances; while, on embarking, they have to climb up to 
the first storey to reach the gangways Under the new scheme 
the quay accommodation is to be extended by dredging 
another 466 yards, so that accommodation will be afforded for 
three liners, each up to 660-ft. in length. A new station is to 
be built on the site of the present shed, and on the uppe! floor 
which will have an area of 4,300 sq. yds.; there will be a large 
Customs Hall, with a bench 100 yds. in length, to expedite the 
examination of luggage. Passengers will be conveyed to and 
from their trains by escalators and lifts, while road vehicles 
will run up a ramp from the road to a courtyard at the rear of 

the Customs Hall. 


Oil Pollution in British Waters. 


Among the questions recently asked in the House of Com 
mons was one by Mr. D. R. Grenfell about the conditions unde1 
Which oil was discharged by harbour authorities in Great 
Britain; whether uniform methods were employed in disposing 
of oil residues from tanks; whether separators were in general 
use, and whether it was proposed to issue further regulations 
to prevent oil pollution in British waters through failure to 
convey the oil a sufficient distance from low-water mark when 
taken out fo1 dumping at sea. The President of the Board of 
frade (Mr. Oliver Stanley) replied as follows: 

‘ Separator barges are available at several of the important 
commercial harbours of this country for the purpose of receiy 
ing oily water from vessels, and the recovered oil is eithe1 
consumed in the ordinary way or is burned under boilers at 
shore works. There is no uniform method of disposing of the 
sludge. If it is incombustible it is sometimes dumped on land 
as ordinary refuse and sometimes taken out to sea and dumped 
at varying distances from land outside territorial waters So 
long as the deposits are not made within territorial waters in 
contravention of the Oil in Navigable Waters Act, 1922, there 
is no power to take action; but I am not aware that any pollu 
tion of our coasts is caused by the dumping of the sludge.’’ 


Plans for Dock at Keadby. 

[he Trent Navigation Company are contemplating the con 
struction of a dock at Keadby to take cargoes of merchandise 
from foreign steamers of larger size than those t present 
visiting the River Trent 


Harbour Entrance Improvement at Odense. 


A scheme is being considered tor the improvement f the 
entrance to the Port of Odens« Dent rk The plar 1 ice 
the illumination of the channel, so to avoid delay t essel 
entering the port at night nd the cost of the entire project 
is expected to be about 135,000 ki 


Genoa Free Port. 


A decree has been publishes by the It , c 
regarding the creation of free port of Gene ‘ ‘ by 
operated bv the Consorzi \utono! del Port nm the P 
as the Azienda dei Ma ini Generali operates the Port 
Priest The new tree port t ( { 1 mi 
soon as the neces r\ I ( I ‘ 


A New Canal in Roumania. 


The Roumanial (,overnment cit ee 


from Cernavoda to Cost 


to cost over 4,000,000,000° | ' take about five 
complete nd 
1939 The canal ort the rm from the ) 

the Black Sea by about 155 


Bucket Hopper Dredger for Ayr Harbour. 


Karly in March Me \\ Su NX ( Lt Rent 
Scotland launched the Kel | I I I ( rl 
whi h the VY have const ted ft the order otf the | \I 
land & Scottish Rail Com] for work at Ayr H 
Ihe vessel is well equippes 1Or ( 
material nd Is Ges ed fo! ( ( I Tee I re 
is well as discharging 

depth of 32-ft. below water 


Improvements at Barrow Docks. 





In connection with improvet Y I 
Barrow Dox KS Lie Londe M l » tt x 
announces the placing f conti 
gates with Vickers-Armstro1 | The ( f ‘ 
Ramsden Dock entranc nd the entrance to the | 
area atl present covered I Buccleu Dock 
extended ind vhen mplete 
of hulls and = cor esse ip to Ss00-ft le 
During the past veal 600 000 to! ot 


handled at Barrow D« t bei the ( 


since the War 


Port of Trieste. 


Ihe Chairman of the Azi dei M zini (s el el port 
di Triest has issued ré ‘ t the { 

1937, referring espe t the reast f the ( 
Europe in and L) nubs 

pointing out that Trieste be n 

tion of what it lost « ( \ 
expressed for the conclusior f an It G reeme 
connection with the = distributiot ot { tra kurope 

Danube transit trade between Adriat Nor Si P 

In regard to the development of trade throu tl Port of 
[rieste, the following figure how mport export 
together in the course of the past fe I re f interes 
1937—3,170,000. ton 1936—2. 185.867 t 1935 —2,445.291 
tons 19384 2? 4106 .966 

Proposed Airport near Tilbury. 

There has been laid betore the An Minists tii ( 
London Corporation nd the Port of London Aut 
proposal that a section of the River 1] rit t Le er He 
Reach shall be used as eaplane bast nd the 
on the kssex ide of the river ‘ tot ] 
as a site for an acrodrome The re I tel Dl 
seaplanes will permit runw l 
necessary directior na 
of any scheme yet proposed tor ed 
base. The proposal 
dock for the inspection and re 
bays giving access on the landward e to the rport buildi 
and stores Ihe aerodrome woul ult « part of the 300 
acres of land, which at present eing re med [he 
about 26 miles from the centre of Londo ind cleat f 
obstructions [he latest em the dy { { | 
bining a land and s« ir-bast ld be 1 ’ 


London than the Iternative base t either Port 
Southampton 
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The Singapore Naval Base 


A Great Imperial Undertaking 


(CONTRIBUTED) 
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Constructional Operations in progress at Graving Dock (May. 1932). 


The Site and Preliminary Measures 

INGAPORE Naval Base lies on the North side of the 

Island of Singapore, being to the East of the Johore 

Causeway, which, completed of recent years, connects 

the island by road and rail with the mainland. In area 

the base covers nearly 2,400 acres, that is, about 4 sq. miles, 

and it has a water frontage to the Straits of Johore of about 43 
miles in length. 

When preliminary work was commenced in 1923, this area 
consisted of rubber plantations interspersed with jungle and 
swamp. The necessary land for the Naval Base was acquired 
by the Government of the Straits Settlements, and presented to 
the Imperial Government. After a short abandonment, pre- 
liminary work was recommenced in 1925, and took the form of 
clearing of rubber and jungle, surveying, sinking trial pits and 
driving boreholes into the earth in order that the design of the 
various works might proceed and be planned to the best advan- 
tage. 

The Base was designed by the Department of the Civil 
Engineer-in-Chief at the Admiralty, and a contract for the 
major civil engineering portion of the work necessary to form 
the dockyard was commenced by Sir John Jackson and Co., 
Ltd., in 1928, and completed in 1936. The Civil Engineer-in- 
Chief at the Admiralty, at the time when the design and con- 
tract particulars were prepared for the work, was Sir Leopold 
Savile, K.C.B., M.Inst.C.E., who was accordingly responsible 
for the design of the wharf walls and the graving dock, etc. 


Constructional Operations 


The constructional works were commenced under his direc- 
tion and completed under his successors, Mr. T. B. Hunter, 
C.B., O.B.E., M.Inst.C.E., and Mr. A. L. Anderson, C.B., 
M.Inst.C.E. 

This contract included the construction of the Dry Dock 
(which is 1,000-ft. long, 130-ft. wide at the entrance, and has 
a depth of water of 35-ft. at low tide), together with the forma- 
tion of wharf walls, 2,200-ft. in length, having 40-ft. of water 


alongside at low water, and 2,970-ft. having 30-ft. of water 
Part of this latter is in the form of a Tidal Basin, alongside 
which are large transit sheds for the purpose of handling the 
various Naval stores, and nearby which will shortly be erected 
commodious storehouses. 

The Caisson at the dock entrance was constructed by Messrs 
Sir Wm. Arrol and Co., Ltd., and the dock pumping machinery 
by Messrs. Gwynnes Pumps, Ltd. 

Included in the contract were the levelling and preparation 
of the dockyard area, together with the driving of piled foun 
dations for many of the workshops, which are now in course of 
erection. 


Quantities of Work Executed 


A few figures will be of interest in giving some idea of the 
magnitude of this contract. 

The preparation of the site involved the removal of about 
8 million cu. yds. of earth, of which, of course, a large quantity 
came from the excavations for the dock and wharf walls. This 
material was used to reclaim swamp areas required in conne« 
tion with other parts of the Naval Base and, in all, some 450 
acres of swamp were thus converted into useable ground, on 
which to-day buildings are being erected. 

To enable the wharf walls to be used, about 5. million 
cu. yds. of material was dredged and taken to sea. These walls 
and the dock consumed between them over 1 million cu. yds. 
of concrete and about a quarter of a million cu. ft. of granite 
blocks. 

The granite for this concrete and for most of the blockwork 
was obtained from a hillside in the State of Johore, and from 
there was transported by temporary railway tracks through 4 
miles of jungle to the Straits, across which it was conveved in 
train ferries, each of about 100 tons capacity. The granite for 
the Caisson and Penstock faces in the dock was obtained from 
Cornwall. 

To carry out the contract, the contractor had to lay about 
16 miles of temporary railway track, and employed 4,000 to 
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Singapore Naval Base- continued 





























View of Graving Dock in September, 1934, nearing completion. 


5,000 coolies, practically all of whom were housed in lines on 
he Base. 

The work also involved the diversion of a river, the winding 
iouth of which was diverted by means of channel to 
oin that of another river about a mile away. 

[he primitive communications within the area which existed 
efore work was commenced have now been transformed beyond 
ecognition. A wide motor roadway, with railway alongside 
runs from one end of the base to the other, and on a hill 
the south of this road large concrete reservoltr 
iolding nearly 6 million gallons of water, fed from the main 
Singapore supply. The railway connected to the Federated 


a new 


Ow 


stands a 


Malay States system, and the road unites the two public roads 
to east and west. 
Within the Base itself, roads and railways have been con 


tructed, and work is proceeding rapidly on the erection of the 
various workshops, offices, etc., requisite for a dockyard. 

[he Base in itself a miniature self-contained township 
Electrical ene rgy tor lighting and powe! is produced ther and 


is 


Singapore Harbour Board 


Excerpts from the Annual Report for the Year ended 
30th June, 1937 


After providing for Interest and Sinking Fund Contributions in 
the sum of $2,552,737.54 and crediting $100,000.00 in respect 
refund by Government of excess interest paid, and $250,000.00 
advances in respect of Sinking Fund Relief, the Income and 
Expenditure Account shows a surplus of $479,479.92 as compared 
with a surplus of $544,348.25 last year. 

Of the total expenditure for the year as shown in the Income 
and Expenditure Account, amounting to $7,081,870.97 — th 
amount of $2,814,340.28 or 25°, is uncontrollable by the Board, 


being Interest and Sinking Fund Contributions, Municipal 
Assessment and Audit Fees. 


The number and total net registered tonnage of vessels berthed 
at the wharves was 3,242 vessels and 9,708,417 tons, an increase 
of 111 vessels and 71,619 tons, compared with 1936. 

The trade handled at the wharves during the year was, in the 
aggregate 3,141,436 tons or 19° more than that for the previous 
vear. General cargo inward increased by 286,991 tons or 27%, 
whilst general cargo outward increased by 108,282 tons or 11%. 
Coal inward increased by 44,133 tons or 23%, whilst coal out 
ward increased by 43,192 tons or 22%. Fuel oil inward increased 
by 11,543 tons or 13%, and fuel oil outward increased by 13,99! 
tons or 18%. 


it contains hospital and medical facilities for its resident popul 
tion, who are being housed under suitable conditions, th 
Asiatic workpeople in permanent constructe lime ind the 
European personnel in residences ited to the climate 

Che provision of these resident facilitic CCE te 
by the geographi 1 position of the Bas t be 1 ‘ | 
road from Singapore Town 

Large barrack buildi ire 0 b erected to house ( 
crews of Naval vessel vhilst in dock refittin thi enablit 
them to es ipe th ur dit 1 tl \ 
result from remaining on | r I these periods 
by these shore buildings r mple recreatio1 facilitic 
as football and cricket roun 

So tar, the estimated « t | ! ti the ¢ | et 
ing and Building Works e N RB £9 735.000 
which about 6 million reac Deel pent | re 
cost large contributior ve Dee Ne Zi 
Hong Kong and the Feder \ he) | 

The average perce ige ol q ’ { 
was 66", as compared with 65‘ 
average length of juaya cm ‘ 10O8-{ 
against 410-it 

Ihe necessary legislation Vel the « 
and unloading of danger ds ¢ ‘ I ( ed 
the Board’s wharves (the Port An nt) Ore e 192¢ 
was passed during the year and the new by-laws, ha be 
submitted to the Mercantile Marine Depart f the Boar 
rrade, were duly approved by the G rnor in Coune 
into force on the Ist \pril 193 

With reference to the tenders i t ) e Boat 
installation of mechanical plant f i I i it the 
wharves in course of construction, the I i the ere n ol 
plant has been commenced since the close of the financial ye 
The Board, after discussions with coal importet ind shipowner 
decided to purchase mechanical plant for bunker Vesst 
have placed an order for one land mechanica! coal bunker 
plant and one floating mechanical bunkering plant to work 


conjunction with the coal discharging plant 

Plans for the reconstruction of the Kast 
prepared and the work will be undertaker 
Substantial progress continued to be made with 
of the West Wharf Extension, and during ths under reviev 
the Board took over and put into use some 1,160 lineal feet of th 
wharves. 


W hart have bee! 
as soon as prac te able 
the constructior 
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An Experimental Investigation of the 
Effect of Bridge-Piers and other Obstruc- 
tions on the Tidal Levels in an Estuary 


By Professor ARNOLD HARTLEY GIBSON, D.Sc., LL.D., M-Inst.C.E. 


INTRODUCTION. 
Any proposal to erect bridge-piers, or works in any way restricting 
the waterway of a tidal estuary, is usually opposed by port authorities 
interested in the navigation of the estuary, not only on the grounds 
that such obstructions will increase the difficulties of navigation, but 
also because they will affect the flow of water into and out of the upper 
estuary. It has been generally considered that any constriction in 
the waterway must reduce the volume of water entering and leaving 
the upper estuary, and all authorities are agreed that any very 
appreciable reduction in the volume of flow would be likely to affect 
adversely the navigable channels up- and downstream. In the past 
no data have been available as to the probable magnitude of the effect 
of such obstructions in any particular case, and in view of proposals 
in recent years to build bridges across certain estuaries in Great 
Britain, the Author thought it might be of interest to attempt to 
measure the effect of obstructions of different magnitudes in a model 
of one of the est uaries concerned. 
Previous TEsTs. 

Experiments on a Model of the Severn Estuary. 

Some few years ago a model of the Severn estuary, to a horizontal 
scale of 1: 8,500 and a vertical scale of 1 : 200, was constructed and 
operated for the Severn Barrage Committee in the engineering 
laboratory of Manchester University. In the 
experiments the effect of various designs of barrage was investi- 


course of the 


These were founded on the English Stones, a rock plateau 
In each design water, on 


gated. 
about 5 miles upstream from Avonmouth. 
the flood tide, passes into the estuary between a series of sluice- 
gate piers, and afterwards passes between the piers of a rail-and-road 
viaduct. The obstruction of the waterway at high water varied in 
the different schemes from 63-6 per cent. of the cross section as a 
minimum to 82-8 per cent. as a maximum. 

The effect of these obstructions on the level of high-water spring 
tides in the upper estuary at Beachley, immediately above the 
barrage, and at the upper extremity of the estuary, at Gloucester, 
was observed in the course of the investigation. After making slight 
adjustments for the differences of low water in the tidal basin in the 
different experiments, the figures are as follows : 





Lowering of high-water spring-tide level: inches 


Obstruction: per cent. of 
cross section of waterway. 


Beachley. Gloucester. 


63-6 8-4 16-0 
66-8 10-8 22-8 
74-6 14-4 33-6 
89.8 31-0 44-4 





On plotting these figures on a base representing the percentage 
obstruction of waterway, it appears that the effect falls off very 
rapidly as the obstruction is diminished ; owing, however, to the fact 
that the smallest of these obstructions is so large, the extrapolation 
of this curve to give values for small obstructions is too speculative. 
Experiments on a Model of the Dee Estuary. 

In 1931 a model incorporating the estuaries of the Dee and Mersey 
and a considerable area of Liverpool Bay was constructed, and was 
operated in the engincering laboratory of Manchester University. 
This had a horizontal-scale ratio of | : 7,040, and a vertical-scale ratio 
of 1: 192. 

In the course of the investigation, the effect of a suggested embank- 
ment and bridge across the mouth of the estuary of the Dee between 
Point of Air and Hilbre Point was examined. The line of the pro- 
posed work is shown in Fig. 1 (p. 212). It was to consist of two solid 
embankments connected by a central bridge having thirteen spans, 
The width of the 
estuary at this site is 5-25 miles and the area of the cross section at 


with piers each 28 feet wide at 320-foot centres. 


high-water spring tide is approximately 950,000 square feet. The 
width of the waterway between the proposed piers is 3,940 feet, and 
the obstruction of the cross-sectional area of the estuary at high 
water caused by the work is 74 per cent. 

Tide-curves were taken in the model at points corresponding to 
Llanerchymor, Heswall, Pentre, and Connah’s Quay, before and after 
the introduction of the bridge and embankment, the tidal range at 
spring tides in each case being 31-9 feet at Liverpool. The curves 

* A Paper read belore the Institution of Civil Engineers, February 
Sth, 1938. 
the March 1938 issue of the Journal of The 


Note: The page numbers appearing in the article refer to 
Institution of Civil 


Engineers. 
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taken immediately after the introduction of the obstruction, before 
any substantial change had taken place in the channels of the upper 
estuary, showed that the mean level of high water had been lowered 
by 1-2 foot and the mean level of low water had been raised 0-6 foot. 


Fig. 1. 
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Estuary OF River DEE. 


This lowering of the mean high-water level compares with the figure 
of approximately 2-0 feet in the Severn with the same percentag 
obstruction. Since the spring-tide range at the obstruction is 29 feet 
in the Dee and 41 feet in the Severn, the ratio of the changes in high 


As the 


new configuration of the estuary developed under the influence of the 


water level is of the same order as that of the tidal ranges. 


altered conditions, the level of high water gradually increased, unti 
after a time corresponding to 40 years of tides, when the estuary had 
become stabilized, the mean level of high water was 0-4 foot highe 
than before the introduction of the obstruction, while the level o 
low water was 0-3 foot higher. Under these conditions the scour at 
the bridge had increased the area of waterway until the percentag: 
obstruction at H.W. amounted to approximately 66 per cent. of the 
cross section of the original waterway. 

Observation showed that the time of high water at spring tide in 
the estuary is later with the embankment in existence, there being a 
delay of 37 minutes at Heswall, 59 minutes at Pentre, and 67 minute 
at Connah’s Quay. At neap tides observation showed that the mean 
high-water level was 0-2 foot higher with than without the embank 


At the 


being somewhat 


ment, while the low-water level was not appreciably altered. 
time these latter results were looked upon as 
anomalous, but as it became necessary to remove the model, the 
matter was not pursued further. 

EXPERIMENTS ON A SMALL MopeL or THE SEVERN Estuary. 

When, recently, the present investigation was begun, neither the 
Dee model nor the vriginal large model of the Severn was available 
A very 


the iatter having been dismantled some years previously. 
Fig. 2 
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small model of the Severn, which had been constructed with a view to 
demonstrating the general working of such models rather than fo1 
experimental work, was, however, available, and it was decided to 
explore its possibilities. The model is shown in Fig. 2, and includes 
the estuary from Gloucester to a point 14 miles seaward of Avon 
10,000, the vertical-scale 
2? ODO. 


mouth. The horizontal-scale ratio is |: 


ratio is | : 366, and the time-scale ratio is 1: The overall 
length of the model is 6 feet. 

The method of visual observation of the water-levels against 
graduated tide-gauges, which had been used to obtain tidal data in 
the larger model with its larger and slower tides, was useless for the 
purpose of obtaining sufficiently accurate measurements, but it was 
found that by using a micrometer depth-gauge with a needle-point 
extension, and by observing through a magnifying lens, changes in 
the level of high water amounting to 0-001 inch, corresponding to 
0-4 inch in nature, could readily be measured, while changes of one 
half of this magnitude could be detected. 

In order to check the accuracy of the model in reproducing the 
tidal phenomena in the open estuary, observations of the levels of 
high water and of the tidal range at spring tides were made at a series 
of points. The range of normal spring tides at Avonmouth is 40-4 
feet, corresponding to 1-33 inch in the model. 
set to give the correct high-water level and range at Avonmouth, 
and the values obtained after some adjustments are shown in the 
following Table, together with the corresponding figures for the estuary 


The mechanism was 
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given by the Admiralty and appearing in the Appendix to the Report 
of the Sub-Committee of the Severn Barrage Committee.! 





Avon- Beachles Severn Frami Glouces 

mouth _—- Bridge lode ter 

Level of high-water Model 22°5 23°2 25-4 26-9 26-1 

pring tides: feet 

ve O.D. Estuary 22:5 23-4 25-5 27-0 26-0 

Model 10-4 41-4 28-8 11-3 6-6 
Range: feet 

Estuary 10-4 41-0 28-9 11-5 65 





i further check on the accuracy of the model, a series of float 
observations was made, in which floats were released at the seaward 
end of the Shoots at the beginning of a spring flood tide. Observa 


tions by the Admiralty, recorded in the Report of the Severn Barrage 


(4 mittee, show that such floats travelled Ipstream to Framilode, 


a distance of some 33 miles, the time being 5 hours 52 minutes. In 


} inch of the corresponding 


the model the floats travelled to within } 
point and the mean time was 10-0 seconds, corresponding to 5 hours 
{8 minutes in nature. Further observations showed that a float 
rel: ased at Framilode at high-water spring tides travels downstream 
to Severn Bridge in 6-60 seconds, corresponding to 3 hours 50 minutes 
in nature. Corresponding Admiralty observations in the estuary 
ga\e a time of 3 hours 54 minutes. 

he general effect on the tidal phenomena of the natural obstru: 
tio.s and resistances in the estuary is so closely reproduced in the 
mo lel as to justify the conclusion that the effect of any added 
art ficial obstruction and resistance will be equally well reproduced 

ollowing this calibration of the model a series of obstructions, of 
th: nature of bridge-piers, was placed across the English Stones, in a 
lin’ parallel to and about 500 feet seaward of the line of the Severn 
turnel. This is the site originally chosen for the suggested Severn 
brilge. Here the tidal range at springs is approximately 41 feet, 
22:50.D. The average ievel of the English 


7-5 O.D. The cross section is approximately 


high-water level being 
Stones at the site is 
as shown in Fig. 3. The Stones are uncovered for about 2 hours on 
eitiier side of low-water springs, and the last of the ebb discharge 
takes place through the narrow rock gorge called the Shoots. The 
cross-sectional area at high water is some 460,000 square feet, and 
the area of the estuary at high water, above the line of the proposed 
bridge, is 34-8 square miles. 

he obstruction offered by the plers of the proposed bridge was 
8 per cent. of the cross section at high water, but experiments were 
carried out in the model with obstructions ranging up to 60 per cent. 
of the cross section. The smaller obstructions-—those up to 20 per 


Fig. 3. 
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Cross Secrion oF RIVER SEVERN AT THE ENGLISH STONES SITE. 


cent. consisted of a series of equally spac ed bridge piers of elliptic al 
section, with the longer axis approximately 35 times the shorter. The 
larger obstructions were pier-shaped masses placed on the English 


mes in the line of the proposed bridge. 
In each case measurements were made of the levels of high and 


v water at Avonmouth, Beachley, off Frampton, and at Gloucester, 
and of the times of high water at Avonmouth, Beachley and 


uucester, with and without the obstruction in position. 
The main results of the observations are shown in the Table on 
p. 216 and in Fig. 4 (p. 216), which also shows the results of the tests 


the Severn Jarrage model. 


0 
In this Table, positive values represent an increase in the level 
o! high water. 
The experiments showed the unexpected result that for obstruc 
tions of less than 35 per cent. the level of high water everywhere 
upstream is higher with than without the obstruction. The effect is 


greatest at the upper end of the estuary, where it is a maximum 


12-4 inches) with a 40-per-cent. obstruction. The downstream high- 


water level at Avonmouth is only very slightly changed with obstruc- 
tions less than 50 per cent., and is increased with greater obstructions. 


The effect on the level of low water is very small. At Avonmouth it 


? Published by H.M. Stationery Office. Publication No. 63-78-1, p. 21. 1933. 


is lowered slightly with obstructions of up to 50 per cent., while at 
Jeachley, above the obstruction, it is lowered slightly with small 
obstructions, and higher up the estuary at Frampton and Gloucester 
the effect is negligibl 
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EFFECT OF OBSTRUCTIONS AT THE E» S LEV 
oF HIGH- AND w-WATER SprRING 1 

In view of the nature of the r t led to 1 t the 
experiments with piers at another section of the estuary, and these 
were installed along a line between Beas ey and Aust Cliff \t 
site, which is about 2} miles above the English Stones, the width of 
the channel is reduced to 1 mil The area of the waterway at hig! 
water is about 230,000 square feet lhe area of the upstream estuary 
is 28-3 square miles at high water and the volume passing at spring 
tides is some 18,500 million cubic feet, or 75 per cent. of that passing 
the English Stones, so that mean velocith are ome (1) per cent 
greater than at the latter site The B ley differs from the 
English Stones in that as the piers are founded in the bed of the 
channel their effect is felt down to low water Also, whereas at the 
Stones the piers rest on a rock plateau, so that the question of erosion 
of the bottom or movement of sandbanks in the vicinity dor not 
arise, there are sandbanl sat the Beachley site l'o prevent com] lica 
tions due to any erosion of the bed altering the cross-sectional area, It 
was stabilized for the purpose of these experiments by a light wash of 
weak cement. 

The results of these tests ar en in the Table on p. 218 and in 
Fig. 5, p. 219. 

The general results are of the same kind n the pr experi 
ments. The maximum effect, at Gloucester and Framptot om 
what greater and is attained with a greater obstruction Lbout 
50 per cent. With this the high-water level is raised 14-6 inches at 
Gloucester, 12-0 inches at Frampton, and 1-5 inch at Beachley 
Low-water level at Beachley is raised 3-0 inches, at Avonmouth It is 


lowered 0-6 inch, while at Frampton and Glouceste! 
appreciably altered. 

It was next decided to attempt to obtain tide-curves for the estuary, 
both without any obstruction and with this 50-per-cent. obstruction. 
No difficulty was experienced in obtaining a series of points on the 
flood-tide curve. The needle of the micrometer having been adjusted 
to some predetermined level between high and low water, the instant 
at which the rising tide reached this was recorded by chronometer, 
the datum time being fixed by the instant at which a point on the 
driving disc of the tidal mechanism passed a given mark. The 
mean of a series of four observations at each height was found to 
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Obstruction of waterway : percentage of cross section. 75 10 15 20 30 40 50 60 70 




















Effect on level of high-water springs: | Avonmouth . . f—v.s.| —v.s.| —v.s. | —0-2 —06;) —15 1-2 0-4 +1-0 
inches. *Beachley . . .| +v.s. | +v.s.| +02 | +0-4 +1-0 1-8 +15 0-4) —3-5 
Frampton - »« | vs. |} +02 > +10) +3-2 +80) +113) +12-0 8-6 4-0 
Gloucester ss +v.s. | +03 + 1-6 +4-4 +10-4/) +141) +146 +115) —3-0 
Effect on level of low-water springs: | Avonmouth . . | —v.s.| —v.s. —v.s. | —O-4 —0-6 1-0 0-6 0-0 1:3 
inches. *Beachley . . . v.s. v.s. | +03 +0-5 +1-0 + 2-0 + 3-1 4-5 + 6-2 
Frampton ‘ very small 0-4 0-5 
Gloucester. . very small 
Delay in time of high-water slack : Avonmouth . . v.S. 0-4 1-0 2-0 4-0 6-5 9-5 14-4 920-0 
minutes. *Beachley . . . 0-9 1-2 3-0 4:8 11-2 21-0 35-0 515, 70-0 
Frampton ae v.8. 0-9 2-0 3-9 8-6 15-1 25-0 36-0 48-5 
Gloucester . . V.8. 0-6 1-2 2-4 5-6 10-8 17-5 26-0 35-5 
Delay in time of low-water slack : Avonmouth . . v.S. 0-4 1-1 1-5 2-6 4-] 6-0 8-4 10-8 
minutes. *Beachley . . . 0-9 1-2 2-0 3-0 55 8-6 12-5 18-0 =—-21-6 
Frampton - v.S. 0-9 1:3 2:2 3:8 6-0 9-4 13-0 16-6 
Gloucester . . V.S. 0-6 1-2 1-9 3-1 5-0 8-0 11-1 14:8 
* The Beachley figures refer to a point 400 yards above the obstruction. f ‘ v.s.” signifies “‘ very small.” 
Fig. 5. es 
1s ee : woes Potential energy per square foot of surface- 
-_ aa area: ft.-lb. 
ail ™, a 
‘ aa ca Flood tid Ebb tid 
J ood tide. ebb tide. 
| a A | Pee! a | Site | g 
v7 7 * \ | 
3 ’ i L \ With 50-per- With 50-; | VW 
- } Ny” V\ Normal. cent. ob- Normal cent. ol 
2% at } 4 of s 4 struction structior 
ie ‘ | ¥7 iy 
a8) | 4yf \V\ ae a 
fz iF \\ Avonmouth . ... 59,600 59,600 53,300 
Ly 47 , oe i \1 ; Fr 5 
%- 4----?}- ™ —_o~ Below Beachley. 55,400 09,000 54,000 
Zu oO} —~edine= Go = + + = Wa . ; : wef s patos 
~ ~Py~— if a = Above Beachley . . . 54,500 92,000 53,200 
oY ~ 9 Sharpness. . . . . 30, 300 29,500 27,400 26,900 
Se | o 
I , - 
\ The figures give the energy in foot-lb. per square foot of surfa 
\ : : AR 
\\ area in the estuary at the section In question. raking the flood-t 
it observations as being the more reliable, they show that the 
energy of a flood tide in the upper estuary is reduced by about 4 
J cent. by the introduction ot the obstruction, the ettect being les 
- 4a Sharpness than lower down the estuary at Beac hley 
+ Figs. 6G. ( r 
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EFFECT OF AN OBSTRUCTION AT BEACHLEY ON THE LEVELS O 
HicH- AND Low-WaTER Sprina TIpeEs 


vive a value which could be repeated without difficulty. More oe A | \ A R 
N — ‘ 


FEET 
hy 


LEVEL 


difficulty was experienced on the ebb tide owlng to the formation ot é 
a meniscus which clung to the gauge-point. The method finally 205 4 2 a 4 é 8 

° ; - TIMES: H RS 
adopted was to observe the times at which the meniscus broke away BEFORE HIGH WATER AFTER HIGH WATER 
from the point. Observation showed that when the point was raised 30 
from below the surface of still water the meniscus broke away when ) 
the point was 0-025 inch above the level of the surface. and in plotting Roun i, ’ = 
the tide-curves each observed level on the ebb has Leen lowered by a f X 

. rmni.: : , : O me k 
this amount. This correction renders the ebb-curves less reliable oe WA \ — 
° ‘ j . 
than the flood-curves. Any error involved will, however, be sensibly wu F \ 
o . > 4) 
if ’ | 


the same for corresponding observations with and without the Z 
obstruction in position, and the relative values should not be affected. 
In the experiments tide-curves were obtained at Avonmouth. 


Beachley (about | mile above and below the obstruction), Sharpness, 8 | ; 
an ‘ i 4 

and Gloucester se are s s. 6 221) a scale > 7 
und louc ter. These are hown In Figs. ) (pp. y Aba -l), on a seale j \7 
representing corresponding tidal levels and times in the actual iia r 2 a a . @ 
estuary. At Avonmouth the two curves are almost identical. eineite sues ie gee ieideiad . 
Jelow Beachley the effect of the obstruction is mainly felt on the 5 * 2° 

. . 5 ] 


flood tide, which rises relatively more quickly when the estuary is 


obstructed. Above Beachley and at Sharpness the effect is much 4 ton | | a - ; | | 








greater, and there is a definite lag which becomes most pronounced a 

during the latter half of the flood tide. ¢ &. hi 
At first sight the fact that the introduction of an obstruction, with i XX Vi 

the additional resistance which it causes, is accompanied by an in- 8 YK iD 

crease in the tidal range and in the volume of water entering the upper ile: x | e 

estuary would appear to involve a violation of laws of the conserva- . XY 1e 

tion of energy. An analysis of the tide-curves, however, shows that ge /; ¥ . ~~ 

this is not the case. If the surface-levels at any tide-gauge station > SA SA 

are measured at equal intervals of time, and if the heights above low- 4 -2ok ; ~ 3S r - > 

water level are measured at the middle of each interval, the sum of iii eis aia; cam dais iain 

the products of the height and the rise in level during any interval is Tipe-Curves Witn anp Wirnout A 50-PEer-Cext. OBsTRUCTION 

a measure of the potential energy per unit of surface-area at that AT BErAcutey. sel 

station. The sum of such products from low water to high water is oo 

a measure of the energy of the flood tide, and that from high water to Tests oN A Move. oF A SyMMETRICAL TrpaAL Estuary. tal 

low water is a measure of the energy of the ebb tide. It was next decided to carry out similar tests on another form ¢ bi 
If the tide-curves obtained with and without the 50-per-cent. estuary in order to ascertain whether or not the phenomenon ju = 


obstruction at Beachley are analysed in this way, the following 


results are obtained :— 


described is due to the peculiar conformation of the Severn estuar) 
and a model was constructed of a symmetrical tidal estuary of th 





1938 


ga!vanized iron with a smooth and level bed. 
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AT BEACHLEY. 


H WATER 


Tipe-Curves WITH AND 50-Per-Cent. OpSTRUCTION 


This 


A series of obstructions 


ensions and proportions shown in Fig. 7. was made of 


‘ placed at a point 40 inches from the top of the estuary, where the 


Fig. 7. 


PLAN OF SYMMETRICAL-EstuaRY MOopeEL-. 


ith is 6 inches. The effect on the level of high water at the top ol 


estuary is as follows: 





( truction ol 





iterway ° ) ( 0 

reentage of aad ; a ' — sid = 

ss section 
( inge in 

vel at top 

estuary 

tual) : 

h i 00-0025 O-O050 O-OL05 0-02 10 00-0340 0-0260 00-0040 

\ssuming this to represent an estuary to the same scales as the 
Severn model, the maximum effect on the high-water level is 
equivalent to an increase of 12:4 inches. This maximum effect is 


ns) 
lide were taken 


th and without this obstruction in place at 


tained with a 60-per-cent. obstruction curves 


the following pomts 





iq.7): below the obstruction (A): at the upper end of the estuary 
)): and half-way between the obstruction and the upper end (¢ 
ese tide-curves are shown in Figs. 8, p. 224 
he observations show the followi f” results 

Rang : 

Pe | 
Wit iH ] 

iward end of estuar 0-976 0-976 OO Ooo 
t below obstruction 1-060 1-060 0-008 0-008 
t above obstruction 1-070 1-069 oo 0-00] 
If-way between obstruc 
tion and top of estuary 1-108 1-115 0O-O]2 O-O05 
p of estuary Saal es 1-180 1-204 0-O34 0-010 





‘vel bed, with the result that the range of tide is greatest at 


his model differs essentially from that of the Severn in having a 


the 
pper end of the estuary. The results of an obstruction are, how 


ver, of the same general kind. An analysis of the tide-curves gives 


he following results, the units being arbitrary : 





\ 


ridal energy per unit area 


Site. Flood. Ebb. 
Without 
obstruction. 


With 
obstruction. 


Without 
obstruction. 


With 
obstruction 


}elow obstruction 57-4 57-4 6-2 D7 
ist above obstruc- 
tion et seg 54-0 51-8 52-9 51-4 
lalf-way along tidal 
basin 65-1 64-0 62-5 62-0 


t upper end 66-0 65-2 63-4 
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In the se experiments the « ( 
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With the same depth of ] 
layer of sand of meaium coarse! the ¢ ect [tl 
greater, the level of hig 
by the equival nt of 13-7 n 
of 12-4 inches with th 
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the En Si , 
it the effect ‘ 
equal to th um of the effect 
In a second experiment tl estualr biocked | ( 
cutting off the 20 mil ol river innel betwee ! 
Gloucester With a 50-per-cent. obstruction at Beachl t! higt 
water level just abo Beachley was 4-4 inches higher thar 
the obstruc tion. while at Frampton the high-water te el wa raised 
f-Sinches. These figures compare with 1-5 inch and 12-0 inch en 


the estuarv Is open to Gloucester 


The effect of removing the Beachley peninsula was tried in a t] 


experiment. This increases the area of he waterway at Beachley 


by 60 percent. Asa result the level of high water was lowered at all 
points in the upper estuary, by 1-2 inch at Beachley, by 5-5 inches at 
] 


Frampton, and by 6-6 inches at Gloucester, while the level of low 


water at Beachley was very slightly lowered. In this estuary (that 
is, without the Beachley peninsula), the maximum increase in the 
level of high water upstream, due to an obstruction at Beachley, is 


produced by an obstruction equivalent to the peninsula plus 50 per 








THE Dock AND 


176 
cent. of the original waterway, which together are equivalent to 
70 per cent. of the enlarged waterway. This obstruction raises the 
high-water level at Gloucester by 21-2 inches, that at Frampton by 
17-5 inches, and that at Beachley by 2-8 inches. 

In a fourth experiment, the estuary was restored to its normal 
condition, and the effect of reducing the area of the waterway at 
Sharpness was examined. Here all reductions of area amounting to 
less than 25 per cent. slightly increased the level of high water at 
Gloucester. With a 25-per-cent. obstruction the level was the same 
as without the obstruction. With a 50-per-cent. obstruction the 
high-water level at Gloucester was lowered by 1-5 inch. 

In a fifth experiment, the speed of the tidal gearing was reduced so 
as to give a tidal period of 40-80 seconds instead of 21-15 seconds. 
This naturally changed the tidal characteristics and reduced the level 
of high water at all points above Avonmouth. Under these condi- 
tions a 50-per-cent. obstruction at Beachley raised the high-water 
level at Frampton by 2-9 inches and that at Gloucester by 3-8 inches. 
These figures compare with 12-0 inches and 14-6 inches with the 
normal tidal period. The squares of the tidal periods are in the ratio 
3°7 to 1, so that the ratio of the effects is approximately the same as 
that of the inverse square of the periods and therefore of the velocities. 

A similar experiment with a 40-per-cent. obstruction at the English 
Stones showed that this raised the high-water level at Frampton by 
2-4 inches, as compared with a rise of 10-5 inches with the normal 


tidal period. Here again the ratio is approximately the same. 


Discussion OF RESULTS. 

The results observed in these various experiments would appear to 
be due to partial resonance. 

The mass of water in the upper estuary forms a system which, if 
suddenly isolated, would surge to and fro until it attained its equili- 
brium level. The period of this surge is less than the tidal period. 
This is acted upon by a periodic force—the tidal impulse—whose 
magnitude varies with time, approximately according to a cosine 
law. The motion is opposed by various hydraulic resistances, and 
the resultant tidal phenomena in the upper estuary are largely 
governed by the interaction of these forces. 

The question is too complex for mathematical analysis, but some 
light on the problem may be obtained by considering the analogy of a 
solid system capable of natural vibration, acted upon by a periodic 
force obeying a cosine law, and having its motion resisted by a 
frictional force. If this latter force is proportional to the velocity the 
problem is capable of mathematical solution. 

The equation of motion becomes of the form 

w dx dx 
rp + OX 
dt 
where w denotes the weight of the vibrating body, 
acceleration due to gravity, 


( cos af, 
gq dl? 


q ” 

x o displacement of the vibrating body, 
t = time, 

be os frictional coefficient, 


S denotes the elastic restoring force when the displacement a 


is unity, 
277 | period of the applied force, 
and @Q maximum value of the applied force ; 
@: dx . 
or ) j-xr q cos at 
dt? Pit ‘ d . 


where 27/f denotes the period of the natural oscillation ; 
and q is a constant. 
The ultimate displacement z from the equilibrium position a 
time ¢ is then given by 
q 
V ( f2 — a?)2 
ap 


——.. cos (at + y), 
L o2p2 
where y denotes tan-1 ., and is the difference of phase between 
the vibration of the body and that of the applied force. 

The semi-amplitude of the resultant vibration is 


— q — 
V (2 — a2)? + 2p?” 


With a given applied force, and with a system in which the natural 
period of vibration is independent of the frictional resistance, any 
increase in this resistance would reduce the amplitude, but if the 
increase in frictional resistance increased the time of natural vibration 
(that is to say, if it reduced /), the amplitude might be either increased 
or reduced, depending on the relative values of f, «, and p. 

The state of affairs in the actual problem naturally differs in 
important respects from that of this elastic vibrating system. The 
natural vibration of the estuarine column does not consist of a simple 
single surge from end to end, but is very complex, and its period 
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varies somewhat at different points in the estuary ; nor is the lag, or 
difference of phase between the tidal oscillation in the upper estuary 
and that in the lower estuary, the same at all points, or indeed the 
same at high water as at low water. 

Also, in the estuary and model the resistance is proportional to v", 
where n is approximately equal to 2, instead of being proportional 
tov. Insuchacase, however, experience on other problems involving 
surges (such as occur, for example, in the pipe-lines of hydraulic 
power-plants fitted with surge-tanks) shows that a close approxima- 
tion to the actual results may be obtained by assuming that the 
resistance is proportional to v, and by adopting a value for the 
frictional coefficient which will make the calculated value of the mean 
friction over the given range of velocities equal to its true mein 
value. 

Observation shows that the introduction of an obstruction in tie 
upper estuary increases the period of the natural oscillation in t} is 
part of the estuary, although that in the open estuary below Avi 
mouth is almost unaltered. The following Table shows the perio |, 
in seconds, of this surge both in the normal estuary and with a 
50-per-cent. obstruction at Beachley : 





Period of surge: seconds. 


Site. 
With 50-per-cent 


N f stuz 
Normal estuary. obstruction. 


At seaward end of model 6-65 
Avonmouth 6-60 
English Stones 6-58 
Beachley 6-48 

6-40 





Sharpness 





The obstruction also causes a lag in the times of high and | 
water in the upper estuary, and thereby increases the difference 
phase between the tidal oscillations above and below the obstructio 


f 


Now, although the analogy with the simple vibrating system shou|d 


not be carried too far, the simple analysis does enable some sort 
calculation to be made of what might be expected to be the relati 
effect of obstructions of different amounts on the tidal amplitud: 
in terms of the observed mean lags and periods, provided that t! 
effect is due to resonance. Thus the curves of Fig. 5 indicate th: 
practically the same mean amplitude (tidal range) is obtained ; 
points above Beachley with a 66-per-cent. obstruction at Beachk 
as when the estuary is open. Observation also shows that th 
obstruction causes a mean lag of 0-88 second in the time of the turn 
of the tide in the upper estuary, and since the time of a complete ti 
360 


degre 3 
21-15 , 


15 degrees greater when the obstacle is in position. 

Observation also shows that the mean period of natural oscillation 
of the column in the upper estuary is 6-55 seconds when the obstru 
If tl 


: . 088 
is 21-15 seconds the equivalent phase-lag is 


tion is in position, and 6-16 seconds when it is removed. 
sufhix o refers to the estuary without the obstruction, 


o... a, Gin» 

then - 6°16, — =6-°55, and 21°15 
Jo J % 

so that J. 1-02, f 0-96, and x 0-297 


Since the amplitude is the same in each case, and since the value « 


the applied force is the same in each, 


wo) 


(f? — a®)? + a2p? = (f,2 — a®)? + a2p,2. 


Substituting the above values for /,, /, and x gives 


p? — po? = 2-42. 
“2 42 i,” 72 
.tany, and p, 


But p 


° ° he - “ 9 
whence p? — po : tan? y 


which, on substituting the values of /,, /, and x, gives 


7-89 tan? y — 10°30 tan? yp. 


p Po* 


But with a 66-per-cent. obstruction y — y, is 15 degrees and 


2-42, 


p2 — pe 


whence 2:42 = 7-89 tan? (y, + 15 degrees) 10-30 tan? yp. 


The solution of this equation by trial and error gives Vo I! 


degrees 30 minutes, so that y = 34 degrees 30 minutes. 


. f2 — a? ' 
From this p= tan y = 1-93, 


a“ * 
and a. tan y, = 1-145; 
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p and p, are measures of the resistance to flow with and without the 

obstruction in position. They indicate that this obstruction increases 

the overall resistance by 68 per cent. 

Considering now the case of a 50-per-cent. obstruction, if it is 

assumed that the resistance due to this is less than that of the 
RA\ e 

66-per-cent. obstruction in the ratio of (—)., this makes the new 
8) 


value of 


5O\2 
) 0-785 “4 O45] : 
P — Po = 0-785 (—) {51 : 
1-145 


1-596. 


but Po 
whence p 


Observation shows that y — y minutes 


) Yo now equals 9 degrees 15 
28 degrees 45 minutes, while the natural period is 


») 


6-44 


d therefore y 


-44 seconds so that / 0-976, and a as before is 1-02. 


amplitude with obstruction (f,2 
en 


amplitude without obstruction N (f* 
1-027. 


\ similar investigation for a 30-per-cent. obstruction. where 


Yo 3 degrees 30 minutes, the 


natural period is 6-28 seconds, 
lp 1-306, makes the ratio of the amplitudes with and without 
obstruction equal to 1-020 

With a 75-per-cent. obstruction y Yo Is 18 degrees 20 n 
natural period is 6-60 seconds, and the value of pis2-165; making 


calculated mean amplitude 5-2 per cent. less than without the 


truction. 
| he relations between the observed ellects ol these Obstructions on 


amplitude and those calculated in this way from the observed 


: and periodic ities are shown In the following Table 





| n mean tidal rar Lbov 
] 
( ion ye I rh 
Waterwa 

Ol ( 
30 1-8 »-() 
” 24 2-7 
jo ) Dm 





CONCLUSIONS. 


The results indicate that an increased constriction in the waterway 


a tidal estuary does not necessarily involve a diminution in the 


lume entering and leaving the upper estuary per tide; on the 
mtrary, in estuaries of the type and proportions examined, a 
mstriction of section up to a certain point increases the level of 
eh water at all points above the constriction and increases the 
ume entering and leaving. 

The effect of considerable percentage constrictions on the levels 


to be 


Thus, in the case of the Severn estuary 


f high water and low water and on the tidal range is shown 


ymewhat surprisingly small. 


ith an artificial obstruction at Beachley, the effect on the mean 


dal range in the upper estuary at spring tides was less than 3 per 


ent. so long as the obstruction did not exceed 70 per cent. of the 


vaterway. 


With such percentage obstruction as would be caused by tl 

1 any normal bridge, the effect on the tidal levels and on the Wl 
if flow is so extremely small that it is inconceivable that it could 
ave any but a local etfect on the tidal scour Where. a n the « ‘ 


xamined, such an obstruction increases the volume of 


ffect, if any, should be beneficial rather than the rever 
The results would also appear to be of interest as indicating 
where movement of 


for such an investigation as that 


In question, 


ed-materials 1s not involved, a comparatively small-scale model i 
capable of giving results with a sufficiently high degree of accuracy. 
They also point to the danger of attempting to predict, without the 
use of a model, the probable effect of any modification in the case of 
such a complex system of forces and interactions as occurs in estuarine 
flow. 


ADDENDUM. 


Since the previous section of the Paper was written, the following 
| 


additional evidence bearing on the question has become available. 


Experiments on a Small-Scale Model of the Estuary of the Dee. 


A model to a horizontal scale of 1 : 40,000 and a vertical scale of 
1 : 400 has been constructed of the estuary of the Dee. This includes 
a portion of Liverpool Bay extending 4-5 miles seaward of a line 
joining Point of Air and Hilbre. It differs from the larger model of 
the Dee, previously referred to, in that the latter also included the 
estuary of the Mersey and a much larger area of Liverpool Bay. 
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Experiments on this smaller model show that an obstruction 
similar to that in the larger model, and obstructing 74 per cent. 
of the waterway, lowered the mean high-water level at spring tides 
by 1-0 foot, whilst a 66-per-cent. obstruction raised the high-water 
level by 4 inches, results which are in agreement with those from 
the larger model. An obstruction of 35 per cent. blocking up the 
Hilbre Swash on the northern side of the entrance increased the 
high-water level at Connah’s Quay by 8-0 inches, whilst an obstru 
tion of the same size blocking the entrance to the Mostyn Deep on 
the southern side of the entrance had no measurable effect on the 
level. The two obstructions together lowered high-water level by 


4-5 inches. 
Experime nis ona Large Scale Model of the Estuar 1 of the Dee 


Experiments are at the moment in progress In the 


laboratory on a larger-scale model of the Dee to a horizontal scale of 
1 : 5,000 and a vertical scale of 1 : 200. The effects of certain sche 
of double training walls below (¢ onnah s Quay have been investigat« 
In one such scheme the reduction of the width between the wa 
from 600 feet to 300 feet increased the high-water level at Connah's 
Quay by 0-7 foot without affecting the level of low water 
Erm ents on a Mod [ he H 
Some 7 vears ago H 
from a point 2 mil i ) () 
a a ae 2) 
col ted in the Aut 
ng the probable efi 
tion of the bed. of a i 
Hi bout 61 H | 
plers, which we elv 4 
cent. to the watery 
a horizontal-s« I 7.040 | f 
1: 192 
Experiments showed a 
Wa too small to | ! I 
ipplied when the piet S f 
the waterway 
Ata later stage the ( t ol e 4 t I é 
Was Investigated In the first experiment the main span of the 
bridge, 924 feet in length, was entirely blocke following this an 
additional length of 760 feet on the south side of the main span was 
also blocked. These obstructions reduced the area of waterwav at 
high water of spring tides by about 30 per cent. and 435 per cent 
respectively. The effect of the 30-per-cent. obstruction was to reduce 
the high water level at pring tid (roole by 1 iT te Q-] 
toot. and to raise low-wate! ( the rN l 1! ‘ t 
at points nearer the bridge becoming progr vely less With the 
15-per-cent. obstruction the high-water level at Gook reduced 
by 0-3 foot. and the low iter leve raised | OD fi 
In this general connexion the following quotat from p. 18] 
of * Tidal River by W. H. W { 
he Seelans ‘ 
mou resulted le 
to loft At Ne | 
+] ntra} ‘ 
ha , 
The P 
Dredging Operations in the Port of Londonderry. 
l I 
( 1) 
( P | 
| 
Trade Increase at Gdynia. 
Phe trade rove ! 1937 
9 000.000 tor epresent e of 14 1936 
vhen the total \ 7,743,395 1 \ 
recorded in both impor rt the f ! tor 1986 
1937 being 1,335,255 d 1.718.000 te respe 
ind 6,407,920 and 7,288,172 ! I 
Thames Barrage Enquiry. 
As we go to press we learn t t the Thame Bart ce oem 
which was to be held on the 29t nd 30th Marc} 
cancelled on the instructior of the Ministry of Transport 
Phe Minister stated that the Government had _ re t 


before them a 
the effect that 
barrage across the 


tages. 


report of the Committee of Imperi 
from the } : 
“ft 


Thames Would have ver;ry 


delence aspect, the construction of 


serious ad 
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Weir and Lock in the Canalised Neckar. 


German Inland Waterways and 
Harbours Developments during 1937 


(Translated from the official Report of the Reichsverkehr- 
ministerium). 


I—Canals and Inland Waterways 
Administration of the State Waterways during the Year 1937 


During the year 1937, the Authorities entrusted with the 
administration of the State Waterways have made progress in 
the realisation of their programme which aims not only at 
increasing the revenue from the waterways and from the 
cultivation of the land, but also at developing the efficiency of the 
German rivers by subjecting them to more careful supervision 
and by the construction of waterways and by linking up 
important economic areas with the great rivers by means of 
service canals. In addition to the constructional undertakings 
thus necessitated, their operations further embraced _ the 
maintenance and expansion of the harbours and the sea-water 
channels—improvements in beacons and marine signalling, in the 
conservancy of coasts and islands and, lastly, in the installation 
and upkeep of efficient waterway appliances, vessels and other 
equipment. 

The following is a detailed report of operations carried on in 


the several river and coastal areas and of other undertakings 
initiated during 1937: 
Rhine—Main—Danube Basin 


while the 
possible 


remodified to meet modern re¢ quirements, increast 
power-consumption has rendered _ it to speed up tl 
enlargement of the seven remaining Main power stations betwee! 
Aschaffenburg and Wiirzburg, at which, so far, no work has be 
possible owing to difficulties in the delivery of materials. Fror 
the extensions at tl output of approximate] 
140,000,000 K.w. may be anticipated in the course of the yea1 
On the Neckar Waterways the year 1937 was spent, primaril\ 
in making preperations for extending the canal system as fat 
Plochingen. The final stage of the great flood-tide barrages 
the vicinity of and below the town of Stuttgart which form a: 
integral part of the extensions of the Neckar, is so far advance 
that the major operations will be completed in 1938. 


these stations an 


Canals in Western Germany 
For the extensions carried out on th 
Dortmund-Ems Canal, a first large instalment of 24,000,00¢ 
Reichsmarks was earmarked in the budget for 1937. Th 
operations on the Southern section have advanced as far 
3ergeshovede and on the Northern side, on the Ems lateral can: 
planned between Hesselte and Papenburg, have been initiated 0 
a large scale. The working plan originally contemplated for 1937 
could not be completely accomplished, but there is every prospec 
that arrears will be made up during the Budget year 1938. 

On the Rhine-Herne Canal extension, operations have be¢ 
undertaken in connection with the construction of a State aut 
track that crosses the Canal to enable the canal, in this locality 
to allow of the passage of three vessels at a time. 


designe d to be 





The conservancy operations carried out f 
on the Rhine from Kehl to the Dutch 
frontier were limited to the maintenance 


of the Rhine waterways and to operations 
for improving and ensuring the fresh water 
flow. Above Kehl, a further regulation of 
the neap tides of the Upper Rhine rendered it 
possible to increase the depth of the navi- 
gable water so that vessels plying on_ the 
Rhine and also in the interior of Germany 
can participate more and more in the prosper- 
ing goods traffic of Bale Harbour. 

The completion of the first stretch of the 
Rhine-Main-Danube netway has advanced so 
far that large ships will be able to reach 
Wiirzburg in 1938. To facilitate the passage 














for larger vessels, the locks between 
Frankfurt and Aschaffenburg have been 


Locks at Allerbuttel-Sulfeld. 


wei 
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ro German Inland Waterways and Harbours Developments—continued 
Weser Basin 
[he canalisation of the middle section of * "hat 
the Weser from Minden to Bremen so as to 
accommodate vessels of 1,000 tons by which, 
in the first instance, a completely satisfactory 
waterway connection with the Midland Canal 
at Minden and also with the Rhine-Westphalia 
industrial area, can be established, was 
definitely planned and estimated for, last 
year. Operations are in full swing over pra¢ 
tically the entire length. The reintorcement of 
t river banks to meet the increased hydro 
static pressure due to the five new barrages 
Petershagen, Schlusselburg, Landesbergen, 
Drakenburg and Langwedel has been practi 
l\ completed. These operations consisted 
al raising the level of the land fianking the 
, bunks and the formation of embankments 
aud retaining walls. Ihe lock canals of the 
P.tershagen and Drakenburg barrages are, for 
most part, ready for service, several Closing Door of the Lock at Neuhaldensleben. 
bridges across these canals being also com 
pieted. A start has also been made in sinking the central With a view to facilitating the 1 n the water-level of the 
| of the Drakenburg barrage, While at the Lanewedel barrave Ems-Weser Canal, whi Ss Indispensable tor the nav ition I 
onsiderable part of the ground operations for the lock canal vessels of 1.000 tons irge-scale operations were undertaken to 
1 amassive dam have been carried out The preparatory reinforce the canal dams and to raise the embankments and the 
overations for the barrage stages at Schliisselburg and abutments to a higher level 
| indesbergen have advanced so far that in 1938, these works will 
» be taken in hand. The Elbe Basin: Neap-Tide Control of the Elbe 
| rhe neap tide control of the Upper Weser (Miinden to Minden 
{ s continued. Ihe working efficiency of this reach was Phe contemplated extension of the Elbe from the State frontier 
| reased still further by the supply of additional water from the | to the Seeve Estuary which was initiated in 1935 progressin 
| | dertal dam. satisfactorily and steadily practically a third of the distance | 
| been completed 
Barrage Structures on the Elbe at Magdeburg 
The ock strata ( | iT Ct 
lagdeburg do no ‘ ( of the ( 
se f the river bed be ! r e | ‘ 
he vate equireme ts \ < s I 
a 
€l 
nm 
| 
Al 
ly 
da 
al 
eC 
he 
1a 
he 
la 
oO! Foundation of the Rothensee Lift. 
37 | 
oct 
put up in the Elbe below Magdeburg, which, howevet1 
e! made use of in periods of drought Vessels plying on the rive 
t( then pass through a side canal and clear the falls with the aid of 
Hy an extensive system of locks he construction of these lo« 
, Was commenced in 1937 
_-* , ts \ nee ra 3 ; a” Midland Canal—Main Canal 
” oe aeamece mers 4 ok ii 
— On the Weser-Eibe stretch of the (Nuttel-land) Midland Cana 
the Allerbiittel-Siilfeld locks have been completed so that with the 
Rothensee Lift under construction. opening of the year 1938 onw rds, the navigation of the Canal a 
tar as Neuhaldensleben will be teas:ble lo all appearance alse 
In the autumn of 1937 a start was made in the canalisation of — the elevator or lift at Rothensee which is approaching completi 
the Werra over the stretch between Miinden and Wartha, a length — Will be put in service by the end of 1938 and the inter-linking of 
| roughly 100 kilometres (62} miles). The canalisation the waterways of West and East Germany will be established 
f the Werra by which the Weser navigable waterways are \ beginning has also been made with the building of canal 


and the completion of these is expected 1 


extended southwards, provides, first and foremost, for the potash bridges over thi Elbe, 
rf the duplicate elevator system 


ndustry which has its home on the Werra and requires facilities 1942. The construction 





for export abroad, a means of linking-up with the waterway Hohenwarthe has made satisfactory progress and_ th floating 
system of Germany. On November Ist the first new Board of | shafts have been sunk as far as the ° Moraine "’ level 
Works was installed in Miinden, and, on the same date, a 
preliminary Works’ Office was set up in Eisenach to which was Euteesien of the Seale 
a ‘ntrusted the working out of a finished plan for the canalisation 
f a central stretch of the Werra, from Wartha to Merkers, In the extension operations now in progress on the Saale, the 


roughly 50 kilometres (31 miles) in length. construction of the lock by-pass at Alsleben is being continued 
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German Inland Waterways and Harbours Developments—continued 


enjoys. The reconstruction of the lock may 
in accordance with the plans, be accelerated 
2. The elaborate scheme for the rebuilding 
of Berlin which has been entrusted to the 
Inspector-General of Buildings — for Berli 
involves also an unconditional redrafting of 
the routes of the city’s waterways. In other 
words, it is imperative that these waterwa 
should be rendered navigable for the larg 
craft of the Midland Canal (1,000-ton boats 
For the preparatory and subsequent work 
connection with — these extensive unde 
takings the State Waterway Board have set 
up a special New Buildings Department und 


1 





the supervision of the Oberprasident of 
Province of Brandenburg (Kurmark Riv 
Buildings Management) 





Model of the Rothensee Lift. 


and a start has been made with the erection of the Merseburg and Among the undertakings the execution of which 1s project 
Calbe locks. The locks at Bernburg and Rottenburg have been the reconstruction of — the Miihlendamm _ barrages wl 
completed as far as the installation of the lock-gates. constitutes part and parcel of the hygienic improvements to 

etfected in the heart of the city would mark a_ distinct. st 


The Elster-Saale Canal lorward. 





3 ving out of the ft emes 
In the operations connected with the Elster-Saale Canal, the State imate oil e Ma ecent ve 
construction of the lock-stages at Wiisteneuch and _ the increasing importan The Board of Administrat ( 
Ce nstructions tor the gradient of the Elster-Saale Canal down to more and more ittention to these problems ; re entire 
the Saale have been put in hand. separate from the traffic re , The erectio1 
Gnevsdorf flood-gate at the mouth of the Havel 
Hehenwarthe Valley Barrage provide the inundation outl red 
: 
Constructional operations 1n the Saale Valley at Hohenwarthe - terests - a oe " Me “4 , ; ¢ ” vee 
ire making satistactory progress and up to the clos ot 1937 “gem amnse ——- ' , ; = 
approximately 200,000 M® of concrete has been incorporated in yy She opeet in Ber , a alg 7 — 
the harvece walle ' vundation, preliminat nves tions are t ce undertake! 
Fiirstenwalde by a Boa set ) the ¢ 
— - 7 . ! ) det ¢ P . t P1 
{ Won oO Bra enbdbure 4 ot Ber nt 
. \s forming pal e Me 1 er op 
ee work has, for a long t gress | ) 
{ i | i 4 oa tar iterways \ I rf 
ro nents, the 1 f | cks \ ( 
( 1937 | ( ( ve 
dimensions lequate f t S ft of 400 to1 





Breslau and as far as Lebus 333 Kk I ided level i 
tire erection ol embankments in ibutments et \! 
specifical! sharp curves which would imped it1o 
those at Laskau were eliminated b tra tening out 

In the Basin of Turawa Barrage at the Malapan 
the Ottmachau Valle dam on the Neisse Glacier compict 
1933, is intended for storing t dition water tor the Or 
waterways has been so far advanced that a start ¢ be mat 


the storage 


t! of the water in the basins whi ire of approx 


Discharge Sluice in the Midland Canal. : ° é 
90,000,000 M* capacity. The hydraulic power plant conne 
The Bleckenstedt-Hallendorf Shunt Canal — the discharge vullets will come into operation withit she 
ime 
By way of linking up the new mining plant to be installed by Fine feat of the three atacace bhesing envisaced ove 
the ‘“‘ Hermann Goring,’’ Reichswerke A.G, with the Midland Klodnitz at Stauwerder i ak neieaalteall nn Chek » aheut aa 
Canal, an offshoot canal of 18 km. (11} miles) is being planned. made in the storage of the water (10.000.000 M® « ipaci 
rhis offshoot canal will branch off, west of Brunswick k. from the The constructional work : connection wit the 
Midland Canal and will rise by two lock stages of 9.0 metres reservoirs of 65.000.000 M2 « ypacit project 1 at Berchof in tl 
each, to the level of the mining plant to the east of Bleckenstedt Weistritz Valley was started in the a it im! The first operatic 
and Hallendort The last 3 kilometres of this canal are to be was the displacement of the railway track between Metk 
widened out so as to form a transfer dock. The preparatory Ingramsdort including the station of Metkau 


operations have been begun, so. that the 





building proper can be taken in hand with 
the opening of 1938. 





Mark and Meckienburg Waterways 
The new building operations on the Mark 
Waterways Were, during 1937, classified under 
the following main sub-divisions: 
1. Extensions and additions to existing 
plants 
2. Conversion of the Berlin waterways 
with reference more specifically, to the 
re-designing of the Berlin building scheme 
and the diversion of the Midland Canal 
traffic to Berlin waters. 
3. The inception and execution — of 





1 
; 


measures relating to river finance. 

1. In addition to a series of minor matters, 
a major undertaking includes the reconstruc 
tion of a second lock at Lehnitz, by means 
of which the Western gradient from the water 
shed of the Hohenzollern Canal may be 
brought to the same standard of. efficiency 
as the western descent at Niederfinow already Dam on the Lower Havel. 
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German Inland Waterways and Harbours Developments—continued 





Further progress has, in accordance with 
the contract, been made in the construction 
of the Adolf-Hitler Canal which connects 
up Gleiwitz with Kosel. All the barrages (six 
double gates) have been put in hand and art 

part, completed. The ground excavations 
for the canal bed as also the engineering 





erections (bridges, weirs, etc.), have been, 
for a great part, completed. 
\t the same time, the constructional works 
the harbour of Gleiwitz have been prost 
ted further. Ihe basins have been exca 
vated and rail tracks laid down. Tracks for 
( conveyors and cranes have been ordered. 
It is anticipated that the harbour and canal 
be opened in the course of 1939. 
order to protect Ratibor from inunda 
the course of the Oder has, for a stretch 


8 kilometres (5 miles) been diverted east 














rds, away from the town. The ground 
rations are, practically, half completed. 
oad bridge has been erected and the piers 


new railway bridge constructed. 


East Prussia 


ve construction of the Masurian Canal by which it was 
ided to establish a navigable waterway connection between 
Masurenland Lakes and the Pregel Basin and so join up 
irenland with the harbour of Konigsberg, continued to be 
cuted, and the completion of the canal is looked forward to 
1939. The final constructional works comprise the remaining 


German Inland Shipping in 1937 
Increase in Total Volume of Cargoes Handled 


(he Commercial Counsellor, His Majesty’s Embassy, Berlin 
ts the following summary of the provisional report issued 
the press on German Inland Shipping in 1937: 
xerman inland shipping had a prosperous year in 1937 and 
ome cases the former peak hgures of 1929 were exceeded 
increased activity considerably alleviated the position of 
nd shipping. Freight rates were, however, kept at a low 
| and prevented a great financial improvement 
\s a result of the price control regulations there have been 
changes in freight rates except in Rhine shipping \ new 
ght committee was formed at Dortmund for West German 


ils. 
[he working capital of inland shippers showed little increas 
t year. There was tendency towards motorisation and 


ver-driven barges. New constructions were influenced by the 

trol of raw material supplies, but the regulations against 

reasing tonnage were relaxed for the Elbe, the Oder and 

ils in Central Germany in the Spring without making difficul 
Further facilities for building are being examined 

Che total volume of cargoes loaded and discharged from 


January to October, 1937, rose by 13 per cent. compared with 
the same period of the preceding year. Traffic was particularly 
vy on the Rhine, where there was an increase of 27 per cent. 
the end of October traffic returns had exceeded the figures 
the whole of 1936 by 2 million tons. Outgoing and incoming 
pping at the frontier Port of Emmerich was about 32 per cent 
her than in the first ten months of 1936, and shipping at 
Duisberg improved by 38 per cent. Shipping on the Neckar 


by 44 per cent. compared with 1936. There was a slight 
decline in shipping through the Dortmund-Ems canal, which 
s closed for repairs for nearly two months, but a correspond 
improvement took place on the Lippe Canal where part of 
traffic for Dortmund was diverted. Traffic through the 


Weser lock was affected by low water periods and fell off by 
7 per cent.; coal cargoes for Bremen were despatched to a 

ater extent via the Coast Canal. The increases on central 
German and eastern waterways were less marked; traffic on the 
\ pper Elbe rose by 11 per cent., at Cosel by 18 per cent., and 
for Berlin and Konigsberg by only 1 per cent. Owing to in- 


ased imports of grain from the Danubian countries, shipping 

Danube harbours within Germany was doubled compared 

th the first ten months of 1936. 

\lthough total traffic is reported to have fallen off during the 

st weeks of the year, it is estimated that the total figure for 
1937 will be about 10 per cent. higher than in 1936. 

Che Government credit which was granted to inland shipping 

the form of loans through three ships’ mortgage banks in 
1926 has been prolonged by a further ten years. 


Double Lock at Stauwerden 


ground operations and t er yf re 
of Klein-Bajoren and of Upper and Lower Fiirste1 
In the year 1924 a temporary bridge was built over the De 
in Tapiau to replace the brid destroved in the W 
bridge has now during the past year been supersed 
and very substantial | new bridge 
roughly 15.80 metres 


Harbour Trust. Western 


fustralia 


Fremantle 


Excerpts from the Thirty-eighth Report of the Commissioners 
for the Year ended 30th June, 1937 


Financial 


" ) — in , 
The Revenue Accou I ( yt ( t 
} } _ 
receipts totalled Ad ‘ ‘ ! re ‘ ( 
rod or 6.8 per cent. over the pt ‘ 
expenses it 4221,157 1] 1c 0,020 { . 


pel cent In excess of 


[he principal items of revenue vi nere 
occurred are Whartage 4/17,1 Surtax 37, i I 
Improvement Rate {2,074 d Crane Hire 41,42 f 
may be attributed to the greater volume of i rds cal Che 
increased receipts under Han ( rges {4,801 d W 
Labour Recoups {4,48 re more than accounted f yW 
Labour Wages, which this vear exceeded fo. 812 the re 
sponding item for last veat Decrease n revenue are not 
respect of Tonnage Rate 1,1] the I 
of vessels using the port bei ( 
owing chiefly to the decrease vheat for export St 
£1,974 

As regards expenditure iten Insurance is higher 
owing to the increas lready referred to in Whart 1] 
Wages the several maintenance tems by 4002 ! the re 
gate, and Crane Expenst d Maintenance by £1,232 COrTt 
sponding with the increased revenue from this source 

[he surplus of gross revenu ver working exp 
{251,097 17s. Id., or 8.7 per cent. of the total capital inde 
ness, as compared with 8.1 per cent. last year After 
for payment of interest nku fund and renewals f the 
surplus then remaining, £08,387 17 represent 1 | ent 
on capital, against per cent t veal 


Wharf Reconstruction 


[he reconstruction in hand at the east end of Victoria Quay 
is now almost complete, and it expected that the berth 
‘*H ”’ Shed will thus be available at an early date rhe whol 


of Victoria Quay will then have been reconstructed 


Dredging 

The ordinary dredging necessary to maintain a depth of 36-ft 
below low water throughout the Inner Harbour 
Channel was continued throughout the yea rhe anticipation 
expressed in our last report that the widening or bell-mouth 
ing ’’ of the seaward approach to the Entrance Channel would 
have been commenced during the year was not realised, but it 
is hoped that this work will be put in hand in the near futur 

The Report is signed by Mr. Tom Carter, the Chairman 
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Belfast Harbour Airport the soil showed such a high degree of salinity as to make it 


appear unlikely that plant life could flourish. After repeated 
ERE wD tests, however, it was found that rye grass, with a slight admix- 
A New Field of Harbour Enterprise ture of yellow clover would take a hold. The only other plant 
———= that would meet the circumstances was a wild local grass 
The Official Opening of the Belfast Harbour Airport by ‘‘ poa maritima.’’ The seed of this being unobtainable com 
Mrs. Neville Chamberlain took place on the 16th March. The mercially, the Commissioners have produced their own for the 
imposing hangar, of a million cubic feet capacity, in which past three years, sowing it on the untreated areas to make a 
the ceremonial proceedings were held, stands on land that 16 first film bed. The procedure has been to follow this by sprea 
years ago was under 6-ft. of water at high tide. ing a drainage layer of sand, some 4-in. or 5-in. deep, which 
The airport had its origin in the dredging operations of the in turn is covered first by layers of town refuse, mostly coars 
Belfast Harbour Commissioners, who in the nineties of last cinders with a final covering of fine clean cinders from the 
century had two hopper dredgers continually at work to keep Power Station. On this foundation the rye grass and clover 
clear the channel from the River Lagan to the open sea. Each take a firm hold, yielding a tough herbage which binds tly 


dredger spent five hours going and coming to and from the surface firmly. The cultivation of the grass will need to ly» 
sea for every two hours of actual dredging operations. continued for many years to come. It is hoped, as the land 
When the Commissioners in 1921 undertook the construction ages, to turn it over to finer growths which will make easi:1 


of a berth and channel for the oil trade, adjoining the Musgrave the task of cutting. 
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Channel, they were faced with the necessity of moving 1} Up to the end of 1937, 47 miles of agricultural drain py 
million tons of spoil, later increased to close on 7 million tons had been sunk to carry off excess moisture. The work of lay 

by the subsequent development of the Herdman Channel and _ these pipes, which lie from 18-in. to 7-ft. below the surface 

Pollock Dock. It was realised that the clearance of this great — still proceeding. It has been a task of difficulty, as in t 
mass—consisting mostly of a sticky grey clay locally known as __ early stages it was found that the empty pipes tended to fle 
‘‘ sleetch ’’—by the methods then in use would take too long. to the surface, which necessitated the use of piles to keep th 

To meet the need for rapid clearance the Commissoiners anchored at proper depth. It may be noted that when 

adopted new methods, the dredgers, instead of journeying to trench is sunk to take these pipes it is refilled, not with 1 
sea, being made to discharge their spoil overside into barges gummy “ sleetch ’’ dug out of the trench, but first with lave 
from which the material—a mixture of sleetch, sand, clay and of hay (produced from the airport’s own grass) and then 
silt—was later pumped to the landward side of retaining banks. refuse and cinders. Although those parts of the surface 0 
Although the cost of this method was higher than that of simple the drain pipes are constantly watched to guard against th 
dredging and depositing the spoil at sea, it was more than offset sinking, there has been no general subsidence of the airpx 
by the facts that dredging could proceed continuously and that surface, the rapid hardening of which is indicated by the 


a valuable land asset was being created. that it now takes a roller drawn by a heavy tracter, wher 
When this work was begun there was no idea of utilising the a few years ago it would carry nothing heavier than a hors¢ 
reclaimed area for any particular purpose, its possibilities as As the airport now stands, after the expenditure of close 
an aerodrome being visualised with the later development of | £100,000, and situated as it is at the head of Belfast Lough 
air transport. forms a perfect base for both land and sea-planes. In additio 
The reclamation is now no less than 365 acres in extent, it has the unique advantage of being within the boundaries 
practically all of which, in due course, will be included in the its parent City and only seven minutes’ drive by car from t 


airport. The existing aerodrome licence, received from the Air centre of Belfast. In this respect, it may be compared with t 
Ministry last September, relates to an area of 103 acres. This aerodrome of Newark, in New Jersey, one of the most up-t 


gives ample runways in all directions, and will shortly provide date American airports and one comparable in size. I 
for a fog-runway 400 yards wide and 1,500 yards in length Newark aerodrome is 35 minutes’ drive from the centre of Ni 
as larger areas are brought into airport use. York, and the passenger who goes to the aerodrome from t 
The transformation of this great area from a quagmire to a City by taxi finds that he has run up a bill of £1. 
beautifully firm, level surface, is an achievement of which the The development possibilities of the airport fall under thi 
Harbour Commissioners, their General Manager, Mr. M. J. main heads, of which the first is Civil Aviation. The offi 


Watkins, and their Engineer, Mr. W. Y. Chamberlain, can be opening was the occasion for the departure of civil passeng 
justly proud. The first part of the dredging was carried planes on their first schedule flights from the Harbour Airpé 


out in 1921 by a Dutch firm of dredging specialists. Since to Glasgow and the Isle of Man. The second field of aeri 
that date approximately thirteen million tons of material have activity will be the testing of aircraft produced by the new! 
been dumped over the 365 acres, to an average depth of 12-ft. founded firm of Short and Harland, for the transport of wh« 
over the entire area. land machines to the aerodrome a special bridge has been c¢ 
The greater part of this material consisted of ‘‘ sleetch,’’ but structed. Thirdly, the airport becomes the home of a Roy 
vast quantities of rubbish from the harbour itself, and from the Air Force Volunteer Reserve Training School, and will th 
dumps of the Belfast Corporation, as well as fine cinders from play its part in meeting the nation’s service requirements. 
the Belfast Electricity Works. have also been utilised. Although the airport has not yet received a licence for nig 
One of the greatest difficulties with which the engineers were flying, it is expected that the Air Ministry will shortly | 
faced was that of binding the surface of the newly-won land. authorising its use for this purpose, for which it is fully equipp 


Professor Mercer of the Northern Ireland Ministry of Agricul- with boundary lights, obstruction lights, landing flood-light a1 
ture, was called in to advise on this problem. His analysis of — illuminated wind tee. 
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it 
ited 
nix my 4 " — . as the tide runs out. but woule tomat lly net tl 
feed [he Thames Barrage as the tide runs out, but would automatically close against th 
eturning tide even if it should rise to 35-tft bove fits Water 
SS usin level It is contemplated that ships will be able to pass either 
O1 Way at all times throug! the two locks provide 
the Owing to the necessity of going to press some days betore the Mr. F. W. Hipkins of Droitwi , — ay 
ec a close of the month, we are debarred from reporting in this which hy prepared immediately after the « pee ee 
ssue the proceedings at the Inquiry held on March 30th and the Thames ‘ They were prepare : i. thin. mers 
| 3ist by Sir Henry Maybury into the proposal for a_ barrage preventing river floodit aga Tees nue cone 
u ross the Thames. We have already commented at some dealing with th . ail ‘ ad 
the length in our issue of July last vear, on the general subject ot 
VET a Thames Barrage, but hope to deal more effectively with the ee 
Ui whole matter after hearing the evidence and statements put . ? 
a forward at the Inquiry. Meanwhile, it may be of interest to Canadian Ports and i aterwavys 
oan give the following particulars of the schemes which have been ie 
Sey submitted to the Port of London Authority for considerat:on - — 
response to their invitation in the press. Ph Cale p 
= The Thames Barrage Association have submitted a scheme the members of the Ship) alowed Cag 
{ a barrage to span the river at Woolwich. Phe width Annual General Meet ‘ \ try ales . rey 
between abutments at the barrage site is 1,500-ft., and within 1928 
width, space has to be found for locks and sluices seven 
| cS aYre provided for one 90-ft. wide by 650-ft. long two Port Operations 
80-ft. by 550-ft., and four 60-ft. by 450-ft. Allowing for th Whilst the tonnag 
rs between these locks, the length of barrage occupied will be ports, the record, wit! 
it 700-ft. The assumption is made that six locks would ment of cars G 
n continuous use, and it is claimed they should be able to Montreal and \ 
easily with the traffic of the future This would leave rail were ¢ 
lock in reserve to allow for contingencies due to accident Vancouver. Ouebr Sore ( ° 
il repair and overhaul, etc. The locks would permit the movem«e t Halif Saint N ] 
e ve of vessels drawing 30-ft As the locks take bout maintained their g1 lling f re f the pre eal \t 
-ft. length of the barrage, there would be about S00-ft. of the port of Three R ; 
barrage left to accommodate the sluices, of which some export 
-ft. at least could be actual waterway, if required Phe Other « es of ¢ , 
n provides foundations for a viaduct 40-ft. wide for road — being register Montre | River Halit : 
cles, and allows tor a double line of traffic in each dire ohn, N.B ( , port t M 
which would pass ove! the locks at a height of about 60-ft Were mewhat ‘ , f 1936 
; e T.H.W. Small vessels using the small locks could pass products re 
er the viaduct at all times without interruption of the traffi million ton <ports of cattle fi \l 
r the viaduct. The design also shows foundations for a only 8.847 he 
ict for rail traffic at a level of about 7-ft. above T.H.W : 
Messrs. S. R. Broderick and W. E. Brown of Westminster St. Lawrence Dredging and Water Levels 
S.W.1, have submitted a scheme which they estimate would ou intial prog » | 
4 \ t about £3,056,000 [hey propose a barrage 1,700-ft. in Channe ind Montre H ! ( { 1927 
th situated in Bugsby’s Reach, between point of 1,150-ft ison OF Na ul to 39 
v the entrance to the Royal Victoria Dock on the north bank e 1897 « t l 
950-ft. below the coaling jetty of the South Metropolitai €asol 
: ( vorks on the south bank Combined with the barrage 1938 ( 
canal would be cut through the isthmus of land formed re I 
Blackwall and Bugbv’s Reaches, 350-{t. wide and just undet s0-Call 35-ft ul pl 
mile long, complete with five locks at the down-river end 35-ft. in Montre Hat - ( 
locks would be as follows One 700-ft. long by 80-ft datum of 1897, but Un tt 
two 400-ft. by 65-ft., and two 150-ft. by 30-ft tunnel below that datu 1934, t 
( i d be constructed under the canal to take a 36-ft. roadw expected tf pl Dd 
| a 5-ft. pavement on ¢ ch side to serve the Blackwall ( litie 
nel and the road over the barrage when that is completed St. Lawrence Ship Channel—Water Levels Report 
ers Mr. Albert E. Goodger of Sanderstead, suggests a_ barrage Under date Januai 191 1937 1 
Woolwich, extending from west to east, from the dolphin aii 1] oa 5 ae el YW I B 
of the L.N.E. Railway pier for approximately 1,950-ft aot Meniast & a H , MI 
i eastward to the causeway at the end of Barge House Road a 
‘ whole of the river would be filled in from the north bank dopted a eae my 
| to the south bank, a distance of  1,500-ft Running right Neate gpa a Hon River Gs ; ae ‘ “ 
ugh the barrage from east to west would be four main locks ae pear ee ieee = 192 
two central chambers being 100-ft. wide, while those nearest sr ghar pas, aera ; ae og 1934 
each bank would be 80-ft. wide. Each of these four main locks fnal masuen - ‘lt ¢ i i the 
ild be sub-divided into four sections of 300-ft nd each the los “ eer ; 
tion could be emptied or filled sepal itely, and it would thus various mé ha re 
' possible to lock 16 ships 300-ft. long at one complet ’ - “wines aos nid 
ration. iuntaining an adequate St. | 
Mr. C. Hamilton Verity of Harpenden, proposes the con In its Report the Board express tself 
ction of a barrage, the building of retaining walls and the damming and locking measur reover, the 1 rity of 
lamation of flooded and marshy areas His scheme provid S members considered that the erectior t we 
; the building of a curved barrage at Northfleet, reaching would not be a satisfactory lution el rit eft 
| m near Northfleet Lighthouse across to a point near Tilbury recommended a further dred programm 
| Ness. A road and railway would be carried on supports, form providing a 35-ft. ship channel to Montreal, based I 
part of the barrage structure, so that road and rail facilities Jow water experienced in  Montrea Harbour 1934 
uld_ be provided for cross-river traffic and traffic for the Subse juent to the issue of the Report n announcement 
docks and the deep-water jetty. Three new locks are shown by the Hon. the Minister of 1 t] ( enti 
: ich, with the two existing Tilbury Docks locks utilised, would of the Government to proceed witl further dredging programm« 
make in all five locks to cope with shipping requirements. The  pased on the maiority recommendation of the Water Li 
-and-down river traftic would have separate entrances to the Board 
ks and to and from the river Iwo of the new locks at It is our understanding that this further dredging will bs 
lbury would be large enough to allow the largest vessels to out with a negligible lo in water level nd I tl 
ss into the river. The reclamation scheme, based on build are familiar with trac nd shipping to the St. Lawrence 
x retaining walls on both sides of the river from Barking to agree, there can be no questio1 ‘as to the need for provid 
e barrage, is intended to enable a considerable area of land 35-4¢. channel from Montreal to the sea. based on the extrem« 
be utilised for commercial purposes. It is estimated this low levels that we have witnessed in recent vear It 
ileme would cost about £10,500,000. sratifving to note, therefore, that the Canadian Government 
Mr. W. H. Bailey of Fulham, proposes to construct near decided to continue the work of deepening the channel with t 
lbury a new kind of barrage which in times of flood is to be object of providing what we hope will be, in actual fact, a 35-ft 
ened to let out the storm water freely and flush away all silt ship channel to Montreal 
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F oreign Trade Zones 
A New Facility for United States Ports 


*Address by THOS. E. LYONS, Executive Secretary, Foreign Trade 


Zones Board, Department of Commerce, U.S.A. 


The waters of our rivers and harbours constitute a national 
resource paralleling in importance those contained in our land. 
The development of these waters has produced immeasurabl 
wealth and has made possible the development of other national 
resources to the present day stages of advancement. Upon the 
rivers and harbours move a large percentage of our commerce. 
Inland and off-shore vess<ls use our waters in the interchange of 
goods, people and communications. According to the annual 
report of the War Department, during 1936 a total of 470 million, 
500 thousand short tons of commerce valued at 17 billion, 800 
million dollars were transported over our national rivers and 
harbours. It is small wonder that a medium which is involved in 
the movement of such wealth should merit the attention of all 
interested in our national economy. 

Since water transportation forms a part of the wealth derived 
from our national waters, and since water transportation is the 
major method by which foreign trade moves to and from our 
ports, any improvement in foreign commerce, and in the facilities 
for its handling, is of paramount interest to you and to me. 

During the ten years from 1927 through 1936, our foreign 
commerce had an average yearly value of 5 billion, 838 million 
dollars; of this figure, 5 billion, 85 million dollars, or 85.5°; 
moved by water. Comparative 1937 figures are not yet available, 
bunt for the first eleven months of 1937, the value of our foreign 
commerce was 5 billion, 902 million dollars, which, it will be 
noted, is more than the yearly average for the previous 10 years. 
In foreign trade, water is necessarily the most important, and 
usually the only medium by which this commerce is interchanged 
with foreign countries. It is not necessary to point out the 
importance of foreign trade to the well being of this country and 
the necessity for developing and maintaining our ports and 
waterways to care for this commerce. 


Investments in United States Ports 


The American Association of Port Authorities, at their 
cenvention last October, presented the results of a questionnaire 
survey obtained from 22 American ports. According to the 
survey, Which was compiled by Mr. Pouder, these ports, which 
handle approximately 57°, of United States water-borne 
commerce, are credited with having an investment of 3 billion, 
4%) million dollars in facilities, employing 850,000 persons, and 
enjoying a combined revenue of 400 billion dollars yearly from 
their port facilities. It is, of course, regrettable that complete 
figures for all ports could not have been obtained. However, it 
is an indication of the huge investment in terminals serving our 
foreign and domestic water-borne commerce. 

A new type of terminal facility has recently been 
available to our ports, the purpose of which is to encourage and 
expedite our foreign commerce. This is the foreign-trade zone, 
which has had a long and honourable background in Europ: 
where many of the leading ports are employing it with success in 
attracting and handling foreign commerce. 


made 


The Examples of Hamburg and Gdynia 


In Germany there are several free ports, which this country 
prefers to call foreign-trade zones. The oldest and largest of 
them is Hamburg which has operated under the German Customs 
Union as a free port for more than 50 years. Prior to that the 
entire city had been free to all trade since the era of the powerful 
Hanseatic League, centuries before. To-day the Hamburg free 
port covers 3,444 acres with 1,327 water area. It 
contains over eight million square feet in roofed floor space, and 
during the first three-quarters of 1937 handled some 18 million, 
600 thousand tons of foreign commerce, an increase of 18.4%, 
over the same period in 1936. Hamburg as an example of an 
outstanding free port is familiar to all of you. The basic 
operating difference between it and an American foreign-trade 
zene is that manufacturing is permitted in Hamburg, where some 
300 firms make everything from toys to ocean liners. Under the 
Treaty of Versailles, Czechoslovakia has leased a small portion of 
the Hamburg free port which it operates as a vestibule for goods 
destined to and exported from that land-locked country by way 
of the Elbe River. 

The most remarkable example of a modern port is that of 
Gdynia. Following the War, Poland was re-established as an 
independent nation, having one port, the Free City of Danzig, to 
supply its populous hinterland. Danzig proved inadequate in 


acres of 


*At the Thirty-Third Annual Convention of the U.S. National 


Rivers and Harbours Congress, January 20th. 1938. 


several respects so Poland decided to create an entirely new port, 


on her own territory a few miles away, on the site of a sm 
fishing village Work was begun in 1924, and has continu 
steadily for the past thirteen years. In this short period 
tremendous modern port city has been constructed, the populat 
has jumped from 500 to over 100,000. Foreign commerce hand 
during the first three-quarters of 1937 amounted to some 6 milli 
750 thousand tons, an increase of 19°, over the same period 
1936. During the same nine months of 1937, 4,171 vess 
totalling 4 million, 1386 thousand net registered tons entered 
Port of Gdynia, a large increase over the same period in 1936 

In the present stage of development, the Port of Gdynia cov 
1.668 acres of land, of which the free port occupies 81.5 act 
and 828 acres of water of which the free port occupies 37 ac1 
There are approximately 2 million, 220 thousand square feet 
warehouse space, of which the free port has nearly 600 thousa 
square feet. The free port was opened in January, 1934, and | 
experienced a rapid and continued growth in facilities 
commerce. Like Hamburg, the Gdynia free port pern 
m:anufacturing and indications point to large developments al 
this line. 

History of Free Port Movement 

The history of the free port movement in this country prope 
goes back to 1894 when a bill was first offered to Congress 
establish such a facility on Long Island, New York. — Act 
legislative interest began in 1917 with a study of free ports 
the newly-created Tariff Commission. From 1918 to 1934, | 
for the creation of foreign-trade zones were presented in ev 
Success came in 1934 with the Cellar Bill which 
June 18th, of that ye 


Congress. 
signed by President Roosevelt on 
becoming Public Law 397. 

The Foreign Trade Zones Board, composed of the Secretar 
of Commerce, War, and the Treasury, has been set up 
administer this act. Ports of entry are given the opportunity 
create, or to allocate existing terminal facilities for foreign-tr 
zone use. Under specific grant by the Board to public or priv 
cerporations, such areas, which are segregated from the custo 
areas to the satisfaction of the Board, may engage in the hand] 
of import and export commerce including trans-shipments and 
exports. 

Advantages of Free Ports 


The principal attraction of foreign-trade zones is that for 
merchandise is free from the payment of tariff duties wl 
enjoying the privilege of storage and manipulation while wit! 
the zones. Nor is any bond required for the safe-keeping of 
merchandise, and the shipper has access to his goods freely du 
business hours. There are many other attractions which res 
from the foregoing privilege. Shipside storage nay be mentio1 
as saving many dollars in cartage and handling costs. Fre 
permitted inspection before acceptance ota shipment by 
importer may save many dollars more. Indications are that 
uses for the foreign-trade zone will develop, and further bene 
tc the port, the carrier, and the trader, will accrue as zones 
established. 

New York was the first port privileged to establish a foreis 
trade zone. On February Ist. 1937, an area set 
Stapleton on Staten Island was opened for limited operation. 17 
zone comprises 18 acres of land and five piers on which are she 
for the storage and manipulation of merchandise. A varicty 
commodities important in our foreign trade have been brou 
into the zone for storage and manipulation during the first 
months of operation. 

Mobile, Alabama, was the 
establish a foreign-trade zone. When this zone opens early t 
Spring, it will offer a further testing ground for the prin 
underlying such Since that port 
practically no re-export or transhipment trade at the present tin 
it will be interesting to determine the attraction of the zone f 
this entrepot trade. 


] 
aslcit 


second port receiving permission 


customs-Ire¢ areas. 


Free Ports in Operation 


While it is too soon to draw a complete picture ol the benet 
deriving to American from 
indications of the possibilities can be obtained from a tew of 
commodities so tar handled in the N.Y. zone. One su 
commodity was a large shipment of chick peas from Mexi 


commerce 


These peas have a diversified market in this country and in Lat 


America. In the condition in which they are shipped ft 
Mexico, certain processing must be undertaken before they 
ready for marketing. In this instance, the chick 
deposited in the zone by the vessel bringing them from Mexi 
In the zone the peas were fumigated, cleaned in a_ spec 


machine, graded and repacked. Parts of this shipment were th 


pe as We 


imported into this country in small lots after payment of the dut 
Other parts of the shipment were sold and exported to vario 


markets in Latin America without the payment of Ameri 
duties or without detailed customs procedure. The operati¢ 


were simple and enabled the owner to save considerable time ai 


money on the entire transaction. 
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Foreign Trade Zones—continued 


Other items handled in the zone were picture frames and 
yaintings brought from Denmark to be sold in this country. 


Arriving in the zone, the frames and pictures were unpacked and 


{ 


t 


importer 
lelivery to the department stores. 


xamined by department store buyers. These 
he proper frames for the paintings they purchased, had the 
assemble the frames and paintings in the zone fo1 
The transaction was handled 
ery quickly and efficiently in the zone and the importer wes 


buyers choosing 


highly pleased with the entire transaction. 


is the relabelling of a shipment of Argentine canned beef 


\ further example of what the New York zone is accomplishing 
This 
ment, probably the forerunner of many more, arrived in the 


2 from Argentine with labels printed in Spanish It is the 

ntion to relabel these cans and cases with the propel 
information in English, that they may be sold readily in our 
n kets. Permission has been obtained for this to be done, and 
the zone has proved one more point to its advantage—that it 


reates opportunities in the use of American materials and labour. 
me does not permit further illustrations of what the New 
k zone is actually doing for American foreign trade. In 


another year still more information will be available with which 
to iudge the foreign-trade zones in New York and Mobile. Th 
point that I do wish to bring out, is that the foreign-trade zone is 
, further development of our national water resources, designed 
to promote the commerce which forms such a large part of the 
weilth of the United States 








D edging Operations in Great Britain 


and the Netherlands 
A Comparison of National Methods 


BY A CORRESPONDENT 


the carrying out of harbour improvement and kindred 
ty works there is perhaps no more striking example of the 
y of departmentalism as opposed to the private contract 
m than is to be found by a comparison of the administra 
means by which harbour authorities, t 
ts, etc., in this country effect the carrying out of such works, 
those adopted in Holland where work of this characte1 
mes the proportions, almost, of a national industry. 
ie difference is indeed so clear-cut as to suggest a differ 
ist, in national psychology, but whether the balance of 
lemerit lies in one system rather than in the other 
ct of the present contribution than a presentation of the 


governmen de] iTt 


is less the 


Practice in Holland and Great Britain. 


) far as concerns the carrying out, departmentally, of dredg 
and kindred works in Holland, this system is practically non 
tent in that county; the whole of such Whether for 
lic or private bodies, is carried out by private contract 


work 


1 Great Britain on the other hand, the majority of harbour 
horities and dock-owning railway companies, with one or 
notable exceptions, operate their own dredging plants 


artmentally, and only call in the dredging contractor tor a 
e of extra-normal dredging work, or 
essitate the use of the dredging contractor’s special plant 
such, together with the occasional needs of private firms and 
bour authorities owning no plant, constitutes the somewhat 
ited market for the services of the dredging contractor in 
country and is in marked contrast with the conditions pre 
ling in Holland. 
Figures illustrate this difference somewhat strikingly fot 
in Holland, dredging-contracting firms number approx 
tely a hundred, owning among them some 300 bucket and 
tion diedgers and many more hundreds of hopper 
| kindred craft, representing a capital value of over 40,000,000 
ins; similar firms in this country hardly number one-tenth of 
above figure and, even so, have often enough not sufficient 
rk to keep their plant and appliances in anything like full o1 
ular employment. 


such work as may 


where 


bargt 5 


The Question of Regularity of Employment 


Irregularity of employment is no less common in Holland, 
t it is of interest to note in passing how the contrast of systems 


the two countries affects the question of the availability or 


1-availability of competent dredging hands, by which is meant 

key ’’ men of the status of dredging masters, winchmen and 
like. 

[hat there is a constant surplus in Holland is due to the cir 

mstance that even a small unemployed percentage of the vast 

mber of privately-owned dredging vessels there produces 


many idle hands and, incident 


onstitutes a reserve 


ready source of supply for this country where competent dredg 
ing hands are hard to obtain 

rhe scarcity here, where no more than half a dozen principal 
firms opeiate, Js Gue in small part only to the limited scope for 
employment with contractors, mainly, it is due to the fact that 


harbour authorities in general do not, if they can avoid it. part 





with their ‘‘ key ’’ dredging men during slack times, or seasons 
and even those authorities who carry out their dred g work 
during the summer months only and lay up their plant in the 
winter, prefer to retain their dredging men during such times 
'y giving them jobs ashor 
Contractors have no shore jobs to offer their employees durin 
slack times as the business of contract dredging is not like a 
manufacturing business which can tide over such times and keep 
personel together by working short time or by other devices 
such as producing for stock Ther re no means of keeping 
dredging crews toge I ct II the 1 re tT the se i 
unit of plant is eith n f employment or mplet Ie 
Hence, when times become less slack mtractors have to trust 
to luck in their search for dredging crews, and are indeed often 
driven to seek for suitable men in the Dut Kt rt fo! 
the reasons already stated, skilled me are so mucl! more 
readily available 
It follows from the foregoing that the emplov! t Pa 
Dutch dredging men does not necessarily spell the d [ ement 
of a Britisher since, in general, there are so few out of e1 ploy 
ment; a recent requirement for skilled man rculat to halt 
dozen Labour Excl t t nal se { d 
not a single applicatic f é I | } 
to believe that the Immigration Aut} ties are 
make reasonable allowance for these peculiar circumst 
dealing with occasional apy tions for permits for tl 
ment of Dutch nationals her 
Exceptional Cases 
Re Vert v I t I t 
privat t ( 
ceptions to the : the S ton 
Harbour Boar s the S R f 
vhom entrust all t t the | 
their control to a ] r t t 
The Port of Lon Aut \ { 
policy of carrying out t of t 
lly, whilst giving out th I 
It is not to be doubt t ‘ 
here n-so-t sitt I I 
ation t the « ad t er ( 
hardly pon t ss 
with whi t rl r re 
The Economic Point of View 
Whe su vi | 
pl nt f rying it t I evel d 
miles, it may be l ( to the ( 
the cost of such t 1 
ost of the dredgir it ter! per l Vare aredge¢ nd 
deposited 
With larger quantiti ever, transport I 
portionatcly to total cost, but rcumstanes the t 
In this Cast it ny rat 1p Nn} I I I I t 
iethods the idvant r ( Id te] t t ‘ 
contract system obt H ( 
with a near approach to trut that there 
of dredging plant available at eve port d 
every river bend, resulting to the lvantage of tl re 
1 plect of dredgin vor} vhet 
tion, largely, of transport costs from the dreds 
However much they may desire to do ntractor el 
cannot dot our coasts wit dredge nits { 
for all unless they are given the requisite e1 ragcement t o 
by harbour authorities 
Whatever may be the « se TOr I inst dey rtmental dred 
ing at the larger ports requirit nstant maintenance dred 
traditionalism and individualisn re bound to operat nst 
any quick change, even where it is proved t ‘ ied 
cconomic grounds 
On the other hand, at some other seaports wher: nee 
requirements are small, involving the use of plant for « few 
months in the year, the wisdom of the policy of \ and 
operating dredging plants seems more open to aquest On 
the face of things, it would seem an uneconomical practice 
and there would appear to be greater possibilities of a chang 
of policy in such quarters in favour of the contract system 
There is as vet no sign that such a change is imminent for even 
in the quarters referred to, tradition, or, as some might say 
conservatism, would have to be unseated if a change is to be 


brought about to the contract system as prevailing i 
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Port of Lake Charles, Louisiana, 


A Recent American Enterprise 


(CONTRIBUTED) 


Having confidence in the feasibility of a port for deep-sea 


traffic at Lake Charles, Louisiana, the citizens of Calcasieu 
Parish, by their own efforts and expenditures, have brought 
into existence the channel and Port of Lake Charles, which 


to-day represents an investment of over 63 million dollars. 
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number of storage tracks for the accommodation of freight 
awaiting arrival of steamer. The transit sheds are large and 
well ventilated, and the facilities as a whole are modern in 
every respect. 

From the beginning the port has shown a steady increase 
and in addition to the public terminals, seven private terminals 


have been constructed and are in operation. During 
calendar year 1936, there was a total of 472 ocean-going sh 
lifting and discharging a total of 2,866,255 tons of cargo, val 
at $34,782,037. 

Just to the rear of the public docks are the facilities of 


Lake Charles Compress and Warehouse Company, which « 
sist of a high density compress, cotton warehouses, Class 
room, office building and large receiving room. With tl 














Quayside Operations at Port Terminal, Lake Charles Harbour. 


The port is a state agency, and is located in a political sub- 
division known as the Lake Charles Harbour and Terminal 
District, situated entirely within the boundaries of the Parish 
of Calcasieu. The district was created by a special Act of the 


State Legislature, ratified by the Governor, July 7th, 1924. 
rhe district is governed by a Board of Commissioners, all of 


whom are appointed and commissioned by the Governor. 

It is one of the few ports in the United States which has 
been constructed and financed entirely by local funds, and is 
also one of the few ports which is self-sustained. 

The Port of Lake Charles was officially opened to traffic in 
November, 1926. Since that time the port has grown verv 
rapidly, and regular steamship services have been established 
to Pacific and Atlantic Coast ports of the United States, and to 
the principal ports of Europe, South America and the West 
Indies, with irregular sailings to all world ports. 

The Port of Lake Charles is served by three trunk line rail- 
roads, viz., the Kansas City Southern, the Missouri Pacific, 
and Southern Pacific Lines, and in addition, it is on the Intra- 
coastal Canal. The port has very advantageous rail and water 
rates, and shippers find quite an advantage in despatching their 


goods through the Port of Lake Charles. The public terminal 
facilities consist of two wharves, each 1,600-ft. in length, giving 


a total of 3,200 lin. of berthing space, with a covered area 
of 440,000 sq. ft. The wharves are equipped with double 
marginal tracks on the front apron, which permit of the hand- 
ling of cargo direct from rail to ship. There are double 
depressed tracks to the rear of the wharves, and in addition, a 


facilities, the has a seasonable capacity 
300,000 bales. 

The present ship channel has a depth of 30-ft., 
mum bottom width of 125-ft. The channel follows the 
short distance south, where it intersects with the Intracoa 
Canal, which has been widened and deepened and runs 1 
straight line for 21 miles, forming one of the longest 
straightest artificial channels of deep water in the 
It joins the Sabine River below Orange, Texas, and enters 
Gulf of Mexico through Sabine Pass. The distance from L 
Charles to the Gulf by this route is 75 miles. 

For a number of years the interests at Lake Charles h 
been endeavouring to get a direct channel opened up from L: 


compress company 


with a m 


Charles to the Gulf, through Calcasieu Pass, which would 
duce the distance between Lake Charles and the Gulf of Mex 
by about one-half of the distance via the present route. 1 
U.S. Army Engineers have just recently recommended t 
channel, and the project became a part of the Rivers and H 
bours Omnibus Bill, which has been passed by Congress 


signed by the President. The channel will have a bottom wi 
of 250-ft., and a minimum depth of 32-ft., and between 
jetties a width of 4oo-ft. and a depth of 32-ft. The Act 
provides for lights and other aids to navigation. With 
completion of this channel, the number of steamship lines s« 
ing the port should be greatly increased, and with such 1 
services opening up additional foreign markets for the px 
the business should continue to Increase each year for the 
ensuing years. 
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